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r LETTERS 


Business 
RISCs 


hat is the Асот Archi- 

medes meant to be? Cer- 
tainly it is an achievement to get 
а RISC processor into a 
machine of its price but who is it 
aimed at? 

It is surely too expensive for 
both the home and educational 
markets which leaves only busi- 
ness and specialist areas like 
CAD. 

Both of these markets how- 
ever are likely to be dominated 
by the new IBM PS2 which has 
stunning graphics and the mas- 
Sive advantage of being built by 
IBM 

There is also the question of 
supplied languages: 
Assembler - by its very defini- 
tion a RISC machine has a very 
simple instruction set requiring 
a large number of instructions 
to do something that a single 
CISC (Complex Instruction Set 
Computer, eg, 68000) instruc: 
tion can do 

This is necessary to get the 

speed advantage gained by the 
Pipelining techniques but 
makes it horrible to program 
directly. 
Basic - this is only likely to be 
of interest to the home user who 
is lucky enough to be able to. 
afford the machine. Why not 
supply a more widely used and 
structured language such as 
Pascal or C as standard? 

I:think that aforementioned 
people buying the machine 
would be willing to learn a new 
language in order to use their 
machine, and it would be much 
more useful to anyone intending 
to make a career in computers. 

N A Ellerby 
N Humberside. 
Letter edited for length. 
See page 16 for our in-depth 
review of the Archimedes 
and RISC. 





Wrong place 
for an argument 


feel compelled to write to you 

lo comment on the topical 
subject of Amiga and ST bash- 
ing. Many people seem to go 
fore the ‘higher specification’ 
argument for the Amiga, or the 
‘glut of software’ for the ST. lam 
afraid to tell all Amiga owners 
that in the real world of comput- 
ers, specifications mean little. 
Just look at the popularity of the 
IBMPC which isn't exactly state. 
of the art but which holds the 








“бо this is the sophisticated, 

highly-sensitive technology 

Cocom’s been keeping from 
us, is it Comrades?” 


market for serious applications 
(why else would everyone want 
to clone it?) 

The Amiga has fantastic 
graphics and sound, and in- 
deed it is used in Arcade 
games. Sound like a games 
machine? Too right, І can really 
See a system design engineer 
or an accountant needing all 
that resolution, all those colours 
and the fantastic sound! In the 
real world l'm afraid to say that 
the Amiga is nothing more than 
а games machine, no serious 
businessman would or should 
touch it. 

Finally | must ask why this 
debate must continue, nothing 
we say can alter the facts. 
Further, І doubt if the people set 
to buy these machines, ie bu: 
nessmen, will even be reading 
Such a magazine as this! 

G Thulbourn 
Surrey 


Irresolute over 
resolution 


would be grateful for some 

advice, | would like to acquire 
an Atari ST or Amiga 500, and 
have a spare colour TV. 

Is there any advantage (eg. 
picture quality) in getting a 
monitor as well? 

If so, is there any advantage 
in getting a high resolution col- 
‘our monitor, or is the resolution 





predetermined by the 
computer? 

HS Aziz 

Bishops Stortford 


Low resolution programs on 
either machine are adequa- 
tely displayed by a TV screen 
(if you buy an Amiga or the 
Atari 1040STF, you'll need a 
separate TV modulator), but 
а monitor will give you a 
much clearer picture. 

Buying a high resolution 
monitor will give you an even 
clearer picture still compared 
to a lo-res monitor. The dif- 
ference isn't great, but defin- 
itely noticeable. 


Which has 
sold the most? 


wish someone could tell me 
the truth about which home 
computer has sold the most 
machines, and thereby has the 
most software and hardware 
Support, assuming this follows 
| feel the AmSpec Plus З will 
have the same support and 
longevity of all Spectrums and 
therefore be a better buy than а 
6128 which doesn't seem to 
have the same level of support 
or even the cheap software. 
And now the Ataris will be £299 
with disc mouse and monitor 
(but very little cheap software). 

Or even the 8256 has sold so 
many units that maybe that will 
be the most supported. 

What would your advice be? 
All want is a machine which will 
be better supported than the 
others, This | feel is reasonable 
as there must be a machine that 
has been the winner in this race. 
Is it a Spectrum or an Amstrad? 

Surely there is a Ford Cortina 
of the computer world, 

РА Morley 

Whittlesey, Cambs 

The computer which has sold 

the most in the UK is the 

‘Spectrum (in its many ver- 

sions), followed by the Com- 
modore 64. 

Whether these two are cur- 
rently outselling the rest is a 
moot point. Both are support- 
ed very strongly by indepen- 
dent companies, and this will 
continue for some time to 
come, because of the size of 
their user base. 


User Group 
anniversary 


would like to inform other 
Popular readers that the Unit- 
ed Amstrad User Group is one 


year old in September, and to 
celebrate the occasion we are 
offering some unbelievable bar- 
gains to members. 

Over the past year the group 
has grown into a very success- 
ful club offering many services. 
including, a bi-monthly Newslet- 
ter, a Public Domain software 
library, software/hardware dis- 
counts and a computer book 
library. The membership fee is 
now £4 but if during our first 
birthday celebrations any 
readers would like to join then 
they can join for only £3.50 per 
year! 

If any Amstrad CPC users are 
interested in the club, and want 
to know the kind of bargains оп 
offer, then please send a SAE to 
United Amstrad User Group, 1 
Magnolia Close, Fareham, 


Hants PO14 1PX. 
Gary Сапе. 
Secretary, UAUG 


Memotech 
support group 


t has occurred to me that with 

the Memotech MTX512 com- 
puter selling in vast quantities. 
that there must be users out 
there not aware of a support 
group for the MTX. 

The Memotech Owners Club 
has been founded for three 
years and currently has around 
300 members. We produce 10 
Magazines per year and can 
offer а substantial library of 
software at £1.20 for two pro- 
grams on cassette and £2.50 for 
around 20 programs on disc. 

Subscription is annual and © 
£7.00. For fuller details our ad- 
dress is Memotech Owners 
Club, 13 Copse Road, Townhill 
Park, Southampton. 

‘Alan Hamilton 
Southampton 





Spectrum user 
magazine 

and four of my friends are in 

the process of producing a 
пем fanzine for the users of all 
Spectrums. It is called Spec- 
trum User and costs 50p every 
two months and that includes 
ptp. We use a Spectrum 128 
hooked up to a DMP 3000, 
Wafadrive and Multiface 1 (for 
the pictures!). 

If any sensible Popular 
readers are interested in pur- 
chasing our illustrious mag then 
send the money to us at Spec- 
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trum User, 37 Raeburn Ave, 
Columbia, Washington, Tyne & 

Wear МЕЗВ 7DY. 
Darren Green (Editor) 
Spectrum User 


Problem? What 
problem? 


know this letter may be a little 

belated, but | just read the 
Ziggurat column in the June 19 
issue and have to let off steam 
and let my feelings known to the 
world. 

Just fo recap, the column 
was enlilled "The Morality of 
Software" and was a sort of 
complaint against the games 
industry in general, regarding 
І. gory, sexy or nuclear-orientated 

james. 

The question he seems to be 
asking is, "should the software 
houses be treated like the video 
or TV markets and have a board 
‘of censors?" 

Atleast, that is what it seems 
lo be saying, It is the only 
solution to the problem he de- 
scribes, The question is, is 
there d problem? 

Mr Lewis seems to have fall 
еп into the same trap as many 
people before him, that is, he 
has underestimated the intelli 
gence of us consumers, or to 
put it another way, he thinks 
he's cleverer than everyone 
else. His pious attitude pours 
зсот on just about every game 
ever written. | have, myself 
Played quite a few “violent 

games such as Blood 'n' Guts 
ла am notatected in any way 
byit 

1 do not consider the on- 
screen action as real so it 
doesn't affect me in the same 
way as watching a real person's 
head being lopped off (which | 
still find as repulsive as | always 
have). "At what cost to the 
young minds playing these 
games?" he says. Again he fails 
to give youngsters credit for 
their intelligence, 

His second point is soft porn 
entering the industry, If you 
think about it, youngsters rarely 
lake notice of such things until 
they are, say 12 years old. The 
two examples he gave (Maria 
Whittaker on the Barbarian ad 
and Sam Fox's Poker game) are 
not as "Бай" as, say, a copy of 
the Sun (which said youngsters 
сап buy in any newsagent), 

As for The Loather Goddess- 
es of Phobos, this game is 
aimed at the mature adventure- 
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King's side 
attack 


Г. Game Two of our readers’ 
|versus Colossus chess tour- 
nament. The readers, playing 
white, have continued their 
king's side attack by bringing 
the queen to 05. 

Colossus has defended by 
moving its pawn to 16: kicking 
the white queen. 

Incidentally, our apologies for 
missing out some of the moves 
in our game guide a fortnight 
ago - we've filled in the blanks 
this week! 


Kicking back 


What do you think the readers 
should do next? 

Send your suggested move 
to either Inter Mediates (Popu- 
lar Chess), Freepost, Saw 
bridgeworth, Herts СМ21 9YA 


(ws 





(no stamp needed) or Popular 
Chess, Unit 2, The Maltings, 
Sawbridgeworth, Herts CM21 
OPG (with a stamp). 

Only one vote per person 
please, and all entries «must 
Teach either address by 
Wednesday, August 19. 

The move which gets the 
most votes will be entered into 
the game. Results and Colos- 
sus's response will be pub- 
lished in two weeks time. 


Next week: we return to Game 
Опе, where the readers are 
playing back. 
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gamer, зо the people who are 
Meant to be influenced by this 
game will never even see it 
Influenced? | don't think any of 
the material in the game would 
be all that influential, do you? 

The final, and most ridiculous 
point, is, will games such as 
Raid Over Moscow make 
people want to start world war 
three? | doubt it. The powers 
that be are usually quite in- 
formed about the realities of 
nuclear war, зо their judgement 
will їп no way be impaired by 
that game of Raid Over Moscow 
ог SDI that they played when 
they were young, 

If there is a problem, then it is 
always nice to know that 10 
years ago, the Sex Pistols were 
зай to signify the end of 
society, just as these video 


games are 
And where are they now? 

N Davies 

Crewe. 





Game Two 
Te moves so tar: 
TRES vores 
іа м 
заа мым 
1а Eod 
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Hd 
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E 
MR goo 
Psion 
warning 


would like, through the cour- 

tesy of your magazine to 
warn owners of the Psion Or- 
ganiser 2 (model XP) who have 
had their Organiser for more 
than about three months and 
have only got the model with 
16K of Ram and are thinking of 
purchasing the Psion Spread- 
Sheet to take great care. 

The only way that owners of 
the 16K Ram organiser can use 
the advertised 99 row by 26 col 
grid is to pay an extra £50 for 
‘the 32K upgrade which has to 
be fitted by Psion. This effec- 
tively makes the cost of the 
spread sheet £89.95 instead of 
£39.95. 

Without this upgrade the 
memory available limits the 
spread sheet to а three figure 
entry (е, 111) into 950 cells 
without the use of any formulae. 
If any formulae or headings are 
used the limit is even greater. 
This means that the size of the 
spread sheet is reduced from 
between less than a half to less 
than two thirds of its advertised 
size. 

According to Psion, there is 
по alternative but to get the 
upgrade if you want to use a 
major part of the program be- 
cause the battery powered 32K 
Rampack, which incidentally 


you have to discard when the 
battery runs out because it is 
по! replaceable, cannot be 
used, 

Please do not think that | ат 
in any way criticising the 
Spreadsheet as a program, be- 
cause if you own the latest 
organiser with 32K Ram it 
seems that it would be first 
class. The only trouble is, be- 
cause this has only been avail- 
able for a few months the major- 
ity of owners only have 16K 
models, The above details, inci- 
dentally, are valid only if the 
diary is empty and there has 
been nothing saved to Ram, If 
there are any diary entries or 
information in Ram then there 
are even fewer cells available. 

ІМ Fisher 
Croydon. 


Oric User 
magazine 
lease could you give а men- 
tion to a magazine called 
Oric User Monthly. Anybody in- 
terested should send an SAE 
‘and 55р for an issue to OUM, 10. 
Thomson Avenue, Kings Nor- 
ton, Birmingham B38 8YD. 
R Cook 
Birmingham 
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New mat Commodore warns of 


avoids - і 
static 4 counterfeit Amigas 


COMMODORE last week 
REDDITCH-based Praybourne warned people to be on the 
Products has launched a new lookout for fake Amiga A500 
product designed to get rid of machines, after a few hundred 
Static electricity in computer were reported to have entered 
systems. the country 

The company's range о! anti- Тһе bootleg boxes are under 
static mats are placed under stood !o have come from 
the keyboard and monitor, with Europe, and are being offered 
a lead connected to a radiator, to dealers at very low prices. 
or other earthing point, to drain Commodore doesn't yet know 
away excess static. which dealers are handling the 

Praybourne claim that static fake items, but as spokesman 
build-up can cause odd char- said: “Н we knew, we would be 
acters to appear on screen, or taking things rather further — 
corrupt programs, The mats Зо how can people tell the  AS00:acceptno imitations 
соте in various sizes and co- counterfeits from the real thing? . warranties, because the ing in his views of dealers han: 
lours, and can be cut to shape Firstly, the fakes run оп а 220V machines аге not Commodore dling the dud machines, and 
Without diminishing their power supply, rather than a machines," the spokesman described them in last week's 




















effectiveness, 240V supply. took care to point out computer trade press as "un 

The mats cost £14.50 (8” x Secondly, the counterfeit “Our advice is go back to the scrupulous dealers who cannot 
403”), £22.60 (87 x 20"), £3450 machines have forged A1000 dealer and sort it out with gel a Commodore dealership, 
(16° x 20°) ог £39.50 (253" x warranty cards. These offer an them. and are trying to make a fast 


24", plus postage and packing. on-site warranty service, and Тһе problem comes at abad buck 

Further information is available аге printed in a "luminous" time for Commodore, which has Тһе company is currently tak- 
form Praybourne, Millsborough shade of red, unlike the real just started a massive promo- ing urgent steps, here and in 
House, Ipsley Street, Redditch, cards, which are printed in a опа campaign for the А500. Europe, to discover which 
Worcestershire 898 7BU, tele- duller shade ‘Commodore UK Consumer dealers are stocking the 
phone (0527) 61221/61759. ‘Commodore's stance is that Division's sales manager Tom machines, and where they 


we will not be honouring the Hart was reported to be scath- сате from originally. 


Thalamus Sinclair gets backing, 


THALAMUS has announced the 


" 
imminent release of Quedex. 
The game is the latest to be 
developed by Stavros Fasoulas, 








who was responsible for Sanx- 
jon and Delta. 

Quedex is a maze game, with SIR Clive Sinclair was reported {ће chip for over five years. 
various puzzles in different sec- this week to have won a major 
tions, any one of which can be battle in his attempts to develop 
played at any one time. the wafer chip, a large "super- 


The chip directly connects 
hundreds of small chips on the 


М wafer, and so does away with 
chip" designed to replace the jh 
Ed c on beste. е need to have them expen 


Я sively mounted on printed cir- 
US collection о "о ав fe wren 
US GOLD launches a six-game the chip, has finaly obtained паса ВМА 0 00 
included IBM and Tex- 

compilation later this month, in financial backing of £4 milion а instruments. 

an otherwise very quiet time for ота variety of sources report- 

the games houses, ed to include Tandem Comput. Sinclair would neither confirm 
Summer Gold features 10th ег, Barclays Bank, and a trio of "Or deny the reports but is 
Frame, Impossible Mission, Re- venture capital firms - Advent, Understood to be planning more 
Бе! Planet, Dambusters, Bruce — Baronsmead and Murray John- Powerful configurations of ће 








Lee and Beach Head Il зоп. The deal comes after over technology, currently at proto- 
The collection is available аг year of discussion. type stage only. 

from this month on C64 and For Sinclair the wafer chip If he is successful, the new 

Amstrad CPC at £9.99, and represents a long-held ambi- chip should go on the market in 


Spectrum at £8.99. tion. He has been developing some form or other next year. Sir Clive Sinclair 
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CAMBRIDGE Computer's 288 
portable, and Amstrad's Sin- 
clair Spectrum Plus 3 аге both 
due to reach most retail stock: 
ists by September 1 - a full 
month later than planned. 

The 288 was initially delayed 
‘owing to problems supplying it 
to mail order customers. Those 
have now been rectified, and 













Shops wait for 
Plus 3 and Z88 


had to be sorted out 

King would not be drawn on 
the question of insufficient pro- 
duction facilities, and whether 
this had contributed to the 
delay, 

1 can make no comment on 
production lines. That would 
preempt an announcement 
he said. 











product was being stockpiled 
for Dixons and Comet, the lar- 
gest stockist of the machine. 
The next priority, according 
to Cambridge marketing man: 
ager Peter King, was organising 
distribution for the other UK 
fetallers, including many inde- 
pendent dealers. Finally, over- 
stribution arrangements 





Meanwhile, the Spectrum 
Plus 3 is expected to be in all 
retail outlets by the beginning of 
next month, and indeed is al 
ready with Currys, according to 
an Amstrad spokesman. 

This was originally scheduled 
for August 1 as well, but was 
delayed by a "shipment prob- 
lem", the spokesman said 





ATARI'S new laser printer 
should be in the shops late next 
month with a £1,299 price tag 
according to a spokesman for 
the company, 

The unit forms part of Atari's 
desktop publishing system, 
along with the Mega ST range. 


MORE 
NEWS 
NP.1 





September launch 
for Atari printer 


Eventually these will be avail 
able аз a package, but Atari 
made it clear this week that the 
two are to be available separa- 
tely, and that the printer will 
operate with any compatible 
micro. 

For that reason no software 
will be bundled with the printer, 
but it will be fully compatible 
with the standard PostScript 
page description language, and 
DTP packages such as Mirror- 
soft's Fleet Street Publisher and 
Softlogik/Silica Shop's Publish- 
ing Partner. 

The spokesman said that the 
printer is currently undergoing 
British Standards Institute certi- 
fication, and also awaiting an 
import licence. 
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SOFTWARE 


HOTLINES 


THE software companies, like 
the entire membership of the 
SDP, have gone on holiday in 
the sense that the new releases 
are few and far between. New 
products are generally being 
kept under wraps ready for 
(they hope) a triumphant unveil 
ing at the PCW show in 
September. 

This year, the PCW show is 
later than usual, opening on 
September 23 rather than dur. 
ing the first week, which means 
that the hanging around 
between the summer releases 
and the "triumphant unvei- 
lings" is rather longer this year. 

Some companies, however, 
have been giving us a foretaste 
of what to expect, not least US 
Gold, which is launching a new 
label called Go! 

The Go! games, which will be. 
shown at PCW are a mixture of 
coin-op conversions, and І 
censed titles featuring char 
acters from comics, popular 
toys, etc. 

Details are currently available 
оп games licensed from arcade 
publisher Capcom. USG has 
Selected three of these, Side- 
arms, Speed Rumbler and Bion- 
ic Commandos, for initial re- 
lease under Gol 

Sidearms is no holds barred 
shooting as heroes Lieutenant 
Henry Sergeant Sanders battle 
it out against Bozon, who is, of 
course, intent on human exter- 
mination on a global scale. 

Speed Rumbler has you har. 
ing through the 21st century in 
а car, gunning down the enemy, 
freeing innocent hostages be. 





3D Galax 





Knight Games 


fore your encounter with your 
terrorist adversaries holding 
your family and generally being 
unspeakably evil 

Bionic Commandos is more 
of the same type of scenario, 
but here you are equipped with 
a bionic arm, which enables you 
to hurl yourself around all parts 
of the screen. 

If you think there's too much 
Violence in computer games а! 
ready, I'm afraid it sounds as 
though you ain't seen nothing 
yet 

More shoot ‘em ups courtesy 
of English Software are on the 
way. Knight Games 2: Space 
Triology (defend yourself 
against three different aliens in 
the final conflict) and Amiga and 
ST versions of Leviathan. Eng- 
lish is also. promising gentler 
things with the Amiga version of 
Q-Ball, the game which is sort 
of-but-not-really snooker in а 
Rubik's Cube. 

Activision's next contribu 
tion to defending the human 
race from certain elimination is 
X-15 Alpha Mission. You're at 
the controls of NASA's X-15, off 
1o a space station occupied by 
yet more terrorists. 

Gremlin also is not to be out 
done when it comes to you 
against the combined forces of 
darkness, with 3D Galax, where. 
the enemy are hordes of inter- 
galactic pirates 

Christina Erskine 
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Amiga 500 is here. 

With a mind-blowing array of 
features and capabilities. 

And а £499" price ticket 
(ex VAT), hundreds of pounds less 
than anyone could have predicted. 

„a miracle of compression..." 
writes Popular Computing Weekly* 
t all adds up to a formidable 
system which is clearly better than 
anything else at the price? 

This elegant little machine 
takes family computing into new 
dimensions of creativity, excitement 
and productivity. 

It outruns and outguns office 
PCs as a business multi-tasker, 
performing a deskful of different 
jobs simultaneously, at over 7 million 
steps per second in realtime. 

So other home computers may 
not be the only machines it consigns 
to the toy cupboard. 


AMAZING SCIENCE FACT! 

Amiga is used by Disney, 
Universal and other Hollywood 
studios for its dazzling 3D graphics 
manipulation and animation powers. 

A sophisticated high-speed 
graphics processor called a blitter 
chip transforms images in realtime, 

You can paint the screen with 
more than 4,000 colours. Create and 
modify designs and effects as you 
like, with pin-sharp resolution. 

You command an almost 
limitless workshopful of stunning 
professional graphics capabilities. 

With an optional Genlock 
interface, you can capture images 
off videotape. Manipulate and mix 





NEW A 
NOW OTHER HOME CO 


them with graphics. Then re-transfer 
them to videotape! 

This means you can produce 
spectacular special effects like those 
created by Amiga computers for 
Channel 4’s Chart Show and the 
American TV science fiction series 
Amazing Stories. 








YOU AIN'T HEARD NOTHING YET 
Concealed within the sleek 

Amiga shape, there is also 

a pro-quality sound synthesiser апі 

four-track stereo sound system. 
Driven by another powerful 

and unique custom chip, it can 

synthesise musical instruments ant 


#ncludes DeluxePaint from Electronic Arts worth £79 + VAT! (Excludes monitor or TV modulator, 
COMMODORE BUSINESS MACHINES (UX) ITD; COMMODORE HOUSE, THE SWITCHBACK, GARDNER ROAD. MAIDENHEAD, BERKSHIRESLE 7XA. TELEPHONE: (0626) 770088, TELEK: 646057 CBMUKE 


PUTERS ARE JUST TOYS. 





































Your Amiga can also 
synthesise the human voice. 

Itcan speak back anything 
you care to write on the keyboard. 

So this is one computer 
that can not only word process with 
faultless professionalism, and 
incorporate superlative graphics into 
the text, it can also read the text back 
to you aloud. 

GAMESMANSHIP 
AND WORKMANSHIP! 

The new Amiga 500, in 
fact, dumbfounds its competitors in 
every way. 

Graphics, stereo sound, multi 
windowing, multi screens, 512K to 
IMb RAM (expandable by an 
incredible 8 further megabytes 
externally**), 3/2” internal disk drive 
with 880K of mass memory, 

4 unique dedicated chips plus the 
16/32-bit power and 7.14MHz speed 
of its central processor, communica- 
tions and vast expansion potential 
all add up to а computer of 
immense professional capability. 
Yet the same technology 
allows the Amiga 500 to play games 
so mind bending that only full- 
scale arcade machines 









have been able to play 
" them until now. 
sound effects. AND AMIGA MEANS 
An optional digitiser allows ‘FRIEND’! 


you to take onboard real sounds. 
Mix and modify the two. Translate 


| However many of the 
your compositions from keyboard 
| 


Amigas extraordinary talents you 
find yourself using, they will all be 
beautifully simple and natural. 

You will be totally at home 
in the friendly and effortless Amiga 


to sheet music. Play them back 
through the monitor's speaker or 
your hi-fi. 


* Popular Computing Weekls, 22-28 May 1987, "Personal Computer World, February 1987. ** Subject to availability. 


AMIGA IS A TRADEMARK OF COMMODORE-AMIGA INC. © 1987 COMMODORE BUSINESS MACHINES (UK) IID. ALL RIGHTS RESERVED, 


environment, where everything 
happens by windows, icons, mouse 
and pulldown menus. 

And the Amiga 500 simplifies 
life in another way too. 

There is now no comparable 
home computer. At any price. 





Try the astonishing new 
Amiga 500 at your nearest 
Commodore Amiga dealer. 

And discover why Personal 
Computer World’, having tested the 
graphics performance of Amiga's 
latest and most powerful rival, 
concluded “...Атіра still reigns 
supreme. 








AMIGA. 


Commodore 
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Electronic Arts 


One of the top US software 
companies, Electronic Arts 
has had a office in the UK for 
some months, and will offi- 
cially launch EOA UK next 
month. 

The company already has 
a reputation in the UK for high 
quality games, and next 
week, we'll be previewing its 
first UK range of 26 titles, and 
showing you what Electronic 
Arts has to offer the British 
games player. 








Learning Lisp, 

Kenn Garroch continues his 
guide to Lisp, and takes you 
further into using and pro- 
gramming in the language. 


Video titling 
The gremlins got at us agin, 
Рт afraid and we couldn't 
print this feature this week as 
promised, Fingers crossed 
that Chris Jenkins will indeed 
be looking at this package 
which will put captions on 
your video picture: 











mate last week, with both sides 
claiming foul play. 

The affair began last month, 
when Microprose sought an in- 
junction over the packaging of 
Cascade's Pirates of the Bar- 
Багу Coast, and claimed it was 
too similar to the packaging for 
its recently-released Pirates. 

"We do not think there's any 





Similar packaging? Cascade's 
Pirates of the Barbary Coast (left) 
апа Microprose's Pirates (right) 





confusion about the game,” 
said Microprose UK head 
Stewart Bell last week. "Our 
сопсет is purely about the logo 
оп the boxes. 

Bell wasn't prepared to com- 
ment any further, as the matter 
із now with Microprose's 
lawyers. 

But Cascade has been voci- 
ferous in defence of its position, 
and marketing director John 
Lewis published a letter in Com- 
puter Trade Weekly immediately 
following the injunction, explain: 
ing his side of the affair 

Last week, Lewis comment- 
ed, "Microprose are a very pow- 
erful American company who 
are trying to use heavy handed 
methods to stop us selling our 
дате," he said. 

"Ours was out first, and in 
any case the packaging isn't 


Microprose in 
Pirates dispute 


A DISPUTE between Micro- 
prose and Cascade over two 
games featuring pirates ap- 
peared to have reached stale- 


similar. We have used Letraset 
which happens to be similar. 
and the copyright for that rests 


{ " 


{ 5 3 
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with Letraset, not Microprose or 
anybody else. 

Lewis added that to date 
Cascade has received no direct 
notice of any legal action over 
the affair. 

Where's the injunction, 
Microprose? All we've had so 
far is various threatening letters 
from their solicitors, it's a big 
bluff, and they know they ha- 
ven't got a leg to stand on. They 
tried to frighten us, and it hasn't 
worked," he said. 

Lewis made it clear that if and 
when the matter reached court, 
Cascade would fight to retain 
its packaging, and would be 
considering “other things we 
could do" in the meantime." 





Protext cut for PCWs 
and ready for PC 


ARNOR has been making 
moves with its Protext word 
processing package 

The company has announced 
а version for the IBM PC and 
compatibles, plus a price cut for 
the PCW version. 

The PC version will cost 
£59.95, and includes Armors 
spell checker and mail merge. 
programs. Amor's David Fisk 


hopes that the comparatively 
low price (for a РС wp) will 
attract buyers, particularly 
those with а low cost PC com- 
patible machine. 

The PCW version of Protext, 
which also runs on the 
CPC6128 under CP/M Plus, has 
been cut from £79.95 to £59.95, 
in line with the PC version's 
price. 


KINGSTON 
CID APPEALS 
TO AIR 
CUSTOMERS 


THE investigation into the af- 
fairs of Ahmed Innovations and 
earch last week appeared 
be heading nowhere. And 
е and trading standards 
officials have made an appeal to. 
disgruntled AIR customers 
please write in. 

А number of people contact- 
ed the News Desk after order- 
ingan ST emulator - the STimu- 
lator - from the firm by mail 
order, and receiving nothing in 
the post. 

The matter was put in 198) 
hands of Kingston Tradi 
Standards service, and its offi- 
cials have now alerted police. 
But Detective Constable Burch 
of Kingston CID admitted that 
they needed written complaints 
from members of the public 
before any progress would be 
made. 

"We've had one or two com: 
plaints about this company," he 
said. "The last thing that hap- 
pened was that it was put in the 
hands of the VAT people, and 
they were going to see what 
was going оп," he said. 

Burch added hat if people 
waiting: for goods or a cash 
refund wrote to the police or the. 
Trading Standards office, they 
could then confront AIR boss 
Hassan Ahmed 

Meanwhile Ahmed is undel 
stood to be back in this country 
after a brief visit to the United 
States. Last month he claimed 
that he had sold the rights to 
the ST emulator to an Amierican 
company, PAD Investments, of 
Houston, Texas. 

Ahmed also told а customer 
that he had sold the same rights 
to another American company, 
Tecknic. But when Popular 
Computing Weekly telephoned 
the number given for Tecknic by 
Ahmed, it turned out to be a 
doctor's office, 

Anybody who is owed money 
by AIR, or who has other infor- 
mation, should write a detailed 
account of what they know to 
either E Я Forsythe, Trading 
Standards Office, Guildhall, 
Kingston-upon-Thames, Surrey 
КТТ 1RV, or D/C Burch, CID, 
Kingston Police Station, 5- 
High Street, Kingston-upon- 
Thames, Surrey, 
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THERE may be increased 
opportunities for UK and Euro- 
pean computer companies to 
export personal computer 
equipment to Iron Curtain coun- 
tries from September. 

That is when the 15 nation 
Co-ordinating Committee for 
Multinational Export Controls 
(Cocom) is expected to ап 
mounce an updated list of res. 
tricted Western goods. 

Under the review, a large 
number of computer goods pre- 
Ҹоу considered too sensitive 
for export to Communist coun: 
tries, is expected to have export 
restrictions lifted. 

Reports last week suggested 
that items affected could in- 





Mansell to 
endorse 
Grand Prix 
game 


MARTECH is confident of Nige! 
Mansell winning the 1987 For 
mula One World Championship 
= во confident that it wil be 
releasing Nigel Mansell’s Grand 





Prix on November 19, four days 
after the last race їп Adelaide 
The game will be available on 
all major formats, and prices are 
expected 
shortly 


io be announced 








clude the Apple Il, IBM PC XT 
and AT, although the Personal 
‘System/2 is unlikely to receive 
the go-ahead. 

The announcement is part of 
an attempt by the committee to 
reduce the number of restricted 
items, in order to make com 
pliance with the policy easier to 
enforce, The United States in 








NEWS DESK) 








lron Curtain export 
rules to be relaxed? 


particular has attracted criti- 
cism from several European 
quarters for its aggressive de- 
mands in restricting exports to 
the Eastern bloc. 

But Cocom, which operates 
under the auspices of the Unit- 
ed States embassy in Paris, 
was unwilling to comment on 
any announcement last week 


DIARY 
DATES 


AUGUST 


22 August 

ZX Microfair 

New Horticultural Hall, London 
swi 

Details: Latest innovations for 
Sinclair users 

Price: £2.00/£1.50 on door, 
£1.50/£1,00 advance 
Organiser: Mike Johnston 01- 
801 9172 








HMV shop takes on 
games software 


GAMES players shopping in London's Oxford Street now have 
another large store worth a visit. The HMV store at 363 Oxford 
Street recently opened a games department on the first floor, 
and HMV claims it's the biggest range of software entertain- 


ment in Oxford Street. 








MasterScan aims to turn 
PCW into a fax machine 


DATABASE Software is releas- 
ing а scanner for the PCW 
machines, the operation of 
Which give the PCWs facsimile: 
like abilities. 

The MasterScan, fitted to the 
PCW's bundled printer, will au- 
tomatically transfer text and il- 
lustrations to the computer 
screen. 

The fax-style operation 
comes into play if you have a 
modem and software, since the 


contents of the screen can then 
be transferred through the mo 
dem to a separate PCW. _, 

Scanned copy or graphics 
from the printer, once trans- 
ferred to the screen can also be 
incorporated into your word pro- 
cessing documents or used in 
conjunction with desktop pub- 
lishing packages 

MasterScan costs £69.95, De- 
tails from Database Software on 
061-429 8008, 





SEPTEMBER 


23-27 September 
Personal Computer World 
Show 

Olympia, London 

Details: Latest hardware, 
software and peripherals for 
business and leisure 
computing 

Price: £3, £2 - (parties over 10) 
Organiser: Montbuild 

01-486 1951 








OCTOBER 


15-17 October 

Desktop Publishing Show 
Business Design Centre, 
London 

Details: Demonstrations of 
latest hardware and 
peripherals, plus seminars and. 
user clinics. 

Organiser: Database 
Exhibitions, 061-456 8983 








NOVEMBER 

14 November 

National Einstein Exhibition 
National Motorcycle Museum, 
Birmingham 

Details: Einstein software etc. 
Price: 50p 

Organiser: UKEUG (0473) 
49507 








Prices, dates and venues of 
shows can vary, and you are 
therefore strongly advised to 
check with the show organ- 


iser before attending, We 
‘cannot accept responsibilty 
for any alterations to show 
arrangements. 
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DIY MAGIC FOR 
YOUR SPECTRUM 


Mick West demonstrates how you can alter 
your Spectrum 48K to allow you to break 
into programs, examine and alter memory, 
dissassemble sections of the program and 
much more - all at the touch of a button. 


his article shows how you can make 
yourself a ‘magic button for the Spec- 
irum 48K. This button, when pressed, 
will allow you to break into any program, 
examine and alter the memory, dissassem- 
ble any section of the program, save a 
screens, hack it about as much as you want 
and then carry on where you lett off. There 
is even a free arcade game thrown int 
There is only one snag with this, you need 
to have some experience with а soldering 
iron, or to persuade a friend who has to doit 
for you. 


Components 


First of all you will need: 

one Eprom with the Magic Button software 
onit 

one 28 pin integrated circuit (IC) socket 
опе 741.527 Triple input NOR chip 

опе 74LS32 Quad 2-input OR chip 

опе 741574 Dual D-type latch chip 

one bit of stripboard (eg Maplin Vero 14354 
63x25mm) 

one push to make switch (the magic button) 


Before starting, you 

are advised to read all 

the way through these 
instructions so that 


you know what you 
are letting yourself in 
for: then you will have 
no problems?? 





Some thin insulated wire for making general 
connections, a soldering iron, a Philips 
screwdriver, wire cutters 

This is ай available from any good elec: 
tronics supplier (eg, Maplins) except the 
Eprom which you have to obtain from me, 
Mick West - details later. 

Before starting it is a good idea to read all 
the way through these instructions so that 
you know what you are letting yourself in 





Fig. 1 


















































al 


for. Neither | nor Popular Computing Weekly 
can accept any responsibility arising from 
the use of these instructions. If you are 
careful and you follow the instructions 
properly, then you will have no problem. 

Note: all chips are numbered anti-clock- 
wise, starting at the top left of the chip with 
pin one and ending on the top right. The top 
of the chip is the end with the U-shaped 
indentation. 
Step 1. Open up the Spectrum by removing 
the five Philips screws in the base and 
taking off the keyboard, which will then 
leave the circuit board exposed 
Step 2. Locate the Rom (this is fairly easy). 
itis the only chip on the board with 28 legs, 
about one centimetre smaller than the big 
two. In Spectrum issue one and two it's by 
the edge connector 
Step 3. The tricky bi Take the IC socket] 
and locate legs 27 and 22 and bend these 
зо that they are at right angles to the rest of 
the legs, pointing outwards. You now have 
to solder the IC socket on top of the Rom. 
There are two possible ways of doing this. I 
the Rom is already in a socket then remove 
it, stick it in a piece of cardboard and then 
solder the socket on and put it back in its 
socket 

If, like me, your Rom is soldered into the 
board then you will just have to press the 
socket on top of the Rom so that it sits there 

ily firmly, then solder diagonally opposite 
corners to secure it in place, Then solder 
the other legs using a minimum of heat, but 
ensuring that a proper connection is made. 
Step 4. With a sharp implement cut the 
track leading to pin 22 of the Rom. This will 
be on the underneath of the Spectrum's 
PCB so you will have to unscrew it comple- 
tely from its case. When you have cut the 
track then solder a wire about 15 cm long to 
the disconnected pin. 
Step 5. Solder a wire link from pin one to pin 
28 of the Rom (the two top pins) and 
another one from pin 28 to pin 27 of the 





——— 
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Eprom which you bent out before. 
Step 6. With a sharp knife cut the copper 
tracks on the vero in the places indicated in 
fig. 1. Make sure that the track is fully cut on. 
both sides of the hole and that there are no 
loose bits of copper that could short two 
tracks together. 

Step 7. Turn the vero over and insert the 
chips in the places indicated in fig. 3. Make 
sure that the U-shaped indentation is at the 
top of the chips. Check that you have the 
vero the right way up so that the cut tracks 
will be under the positions marked by Xs. 
Step 8. Solder the legs of the chips on to 
the copper tracks. The best way to do this 
is to apply а small amount of solder to the 
iron and then hold it so that it touches both 
the chip leg and the copper for a couple of 
seconds. Then apply some more solder. 

Allow this to flow all the way round the leg 
апа then remove the iron and solder at the 
same time. Make sure that the solder does 
not bridge tracks. 

If you do get solder across two tracks 
ФФ wipe the гоп tree of solder and then 

reheat the offending solder and it should 
flow back onto the tracks and the iron. 
Step 9. There are nine connections on the 
vero that are internal to it. Do these now. 
You must use insulated wire for all of these 
connections, Cut the wire to the right length 
and strip about a half centimetre of insula- 
tion from each end and twist the strands 
together. Now heat the end of the wire and 
allow some solder to flow over it. This is 
called ‘tinning’. Put the ends of the wire 
through the appropriate holes as indicated 
in fig. З and solder them to the copper 
{racks as you did for the chips. Clip off any 
excess length of wire. 
Step 10. Now for the external connections, 
The board will eventually sit over the six 
small logic chips in the middle of the 
computer so use this as a guide when 
deciding the lengths of wire for these 
‘connections. 

АІ but two of the connections are sol- 

фе directly to the 280 chip's legs, the 

‘other two being connected to the Rom/ 
socket's legs. The numbers next to the 
connections in fig. 3, refer to leg numbers. 

The connection to the vero is the same as 
before. The connection to the chip requires 
a little more саге. The wire must be tinned 
аз before. The leg of the chip will already 
have a thin layer of solder on it. 

Hold the wire against the relevant chip 
leg and then press it on with the iron, 
holding it there for about two seconds then 
remove the iron but stil hold the wire firmly 
against the chip leg to allow the solder time 
to set. This sounds tricky but is in fact very 
easy once you have done a couple. It helps, 
as before, for the iron to have a small 
amount of solder on it while doing this. Also 
keep the iron free from dirt. 

Be especially careful of dropping solder 
on the main circuit board. This could seri- 
ously damage your computer so check very 
carefully. The Rom 22 connection is con- 
nected to the piece of wire you soldered to 
pin 22 of the rom underneath the board. The. 
Eprom 22 connection goes pin 22 on the IC 
‘socket which is sticking out. Ensure that the 








HARDWARE} 











етн | 





two pins do not short out. 
Step 11. The magic button! Solder two 
fairly long wires to the button and connect 
these to the vero as shown in fig. 3. 

Step 12. Nearly finished. Check all connec 
tions carefully for shorts. If any of the 
soldering looks a bit messy or lumpy then. 
reheat it to let it flow around the connection 
better. Cover the bottom of the vero board. 
with generous helpings of insulating tape 
зо you don't blow up the computer. 


*&When you press the 
magic button you will 
get a distinctive 
border. If you then 


press any other key, 
you will get a menu 
containing four 
options?* 





Plug the Eprom into its socket, with the 
indentation at the top like all the other 
chips. Put the vero in place over the six 
small chips and replace the keyboard, 
leading the wires for the magic button out 
through one of the holes in the back of the 
computer. Replace the keyboard and the 
screws. 

Step 13. Disconnect any peripherals (ex- 
cept interface one) and switch on, The 
computer should work as normal. And now 
the bit you have been waiting for - Press 
the magic button! The border should light 
up with a pretty pattern. If you have got this. 
then it has worked and you should go off 
and read the section on how to use it. If not, 
then you have got problems, so go to step. 
14. 

Step 14. If the computer does not work 
normally, check all the connections, espe- 
cially the ones which connect the IC socket 
to the Rom. Check that you have got the pin 
22 connections the right way round. Check 


for drops of solder everywhere 
IFit still does not work at all then desolder 
the vero completely and repair the track you 
cut. If it still does not work then | am afraid. 
you have broken your Spectrum and it will 
have to be sent off for a short holiday to 
your friendly micro repair company, explain- 
ing what you have done. If, however, it 
works without the circuit then that is what is 
wrong, So check it again, then go back to 
step 13. 
Step 15. І! nothing happens when you 
press the button then go on to step 16 
Otherwise, your problem is almost certainly. 
the soldering of the IC socket to the Rom. 
Check this very carefully. Reheat each join 
to allow the solder to flow a bit more. If it still 
won't work, then go to 16. 
Step 16. Check that the button works. If 
you can't do this then cut it off and try just 
touching the wires together to make the 
connection, If the button is fine then one of 
your connections must be at fault, Check 
that all the wires go to the right places, 
Check all the solder connections. Check 
the chips are the right way up as shown in 
Fig. 3. Then go back to step 14 


Using the button 


Press the magic button. You will get a 
distinctive border. If you now press S then a 
SCREENS will be saved to tape under the 
name ‘A PICTURE’ and then the program 
will carry on as normal. If you press any 
other key you will get a menu of four 
options. 
Option 1. This will simply restart the pro- 
gram from the point you left it. Use this after 
hacking, etc: 
Option 2. The back-up program (see note 
below). This is used for saving the program 
to tape or Microdrive. You will be presented 
with a self explanatory menu, Option 4 lets 
you put in pokes in decimal. Option 5 lets 
you set the border colour as it is impossible 
for JR to work out what this is by itself. Also 
you can have an optional ‘press a key’ 
message. 

Note that these saved copies of the 

continued on page 14 > 
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< continued from page 13 


program can only be loaded into the 
computer which saved them, with the 
chip in place. Each chip is individually 
coded to prevent any illegal use of this 
device. 
Option 3: The Hacker. On selecting this 
you are presented with a hex and Ascii 
dump of а section of memory. There is a 
white cursor which you can move around 
with the shifted cursor keys. For quick 
skimming through memory use Enter and Р 
to move up and down through memory. 
There are various single key commands 
for use with the hacker 
N - new address. Type in the new address. 
This must be four hexadecimal digits (eg, 
7FE2) 
А - alter bytes at the cursor in Ascii. Just 
type in what you want and press return. 
Useful for customising messages in games 
etc. 
H-alter bytes at the cursor in hexadecimal. 
8 - search for the first occurrence of two 
bytes. Type the bytes in without a space 
(eg 3E04) and press enter. The display will 
move so that the first occurrence of the two 
bytesis at the top of the screen. Experience 
has shown that you always look for two 
bytes. It is either an address or LD Ал. 
Е - find the next occurrence. After using S 
use this to find all the next occurrences of 
the two bytes. Just press it and the display 
will move to the next occurrence. Repeated 
presses will eventually step through all the 
occurrences in memory. 
D- the disassembler. You will get a page of 
disassembly from the address at the top of 
the hex dump page. Press enter to get the 
next page. Or type in a new four digit 
address to disassemble from somewhere 
completely different, To exit from the disas- 
sembler press the space key. 
Q - this returns you to the main menu. 
Option 4. This will attempt a return to 





There is a small 
arcade game called 
Dotty on the chip, 
which loads 


instantaneously. All 
you have to do is type 
OUT 127,11,97 





Basic. It will work with most programs 
written in Basic and some machine code 
games, but usually it will just reset the 
computer, 


The Game 


Totally free there is a small arcade game 
called Dotty on the chip, which loads 
instantaneously. All you have to do is type 
OUT 127,11 (OUT is Extended shift-0). The 
controls for the game are О: left; W: right; 
space to fire, It is also compatible with 
Sinclair and Cursor joysticks - but not 
Kempston, despite what it may say on the 
main screen, 

The idea of the game is to Shoot the 
wiggling pixels whilst avoiding the bouncy 
ones before the time runs out. It sounds 
simple but is quite addictive and has ten 
levels of varying difficulty. 

А note on compatibility. The magic but- 
ton is fully compatible with Interface one 
апа Microdrives, just as long as you don't 
press it while the micro drives are actually 
going round. Anything else I'm not sure 
about, 

The saving is done from Basic so it may 
be compatible with disc drives which use 
Microdrive syntax - but I'm not sure if the 





Fig. 3 
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hardware will interfere. 

The problem is that there are only three 
free ports on the Spectrum and other 
peripherals software may page the Eprom 
in at the wrong time or the magic button 
software may do things to the external 
peripherals, 

The first problem can be solved by de- 
soldering the wire from pin 8 of the 280 and 
‘connecting it to any hole in the second row 
up from the bottom. This ensures that the 
Eprom can only paged out from software 
апа thus renders it invisible to any peripher- 
als when it is not being used. 

This unfortunately means that you cannot 
now load in any programs you may have 
saved with JR and that you cannot get to 
the game any more. The solution to this is to 
install a switch so that the input can be 
connected to either pin 8 of the 780 or to 
the hole. The second problem can only be 
solved by removing the offending 
peripheral. 

Fig. 2 shows how it all works, The maing)) 
thing being the D-type latch which selects 
either the Rom or the Eprom by only 
allowing the RD signal through if it is 
selected. It will get through to the Rom if Q 
is low, ie, the latch is off. 

The Eprom is similarly activated when Q- 
bar is low, ie, the latch is on. Initially the 
latch is reset by being connected to the 
ZBÜ's RESET pin which is active when the 
computer is Switched on. When you press 
the button then, as the other input is 
connected to Q-bar, the output from the 
first OR gate will go low. 

When the computer is not accessing 
memory then ІОВО will go low, thus allow- 
ing the output from the second OR gate to 
go low. This sets the latch on, paging in the 
Eprom, and activates NMI. This forces the 
computer to stop what it was doing and 
jump to address 102 іп the Eprom. That is 
the entry point for the magic button 
software 

The EPROM is paged from software by, 
OUT 127.n : where nis either 3 to page it out 
or 11 to page it in. This out is decoded by 
the three input NOR gate. 


Where to obtain the kit 


The Eprom and components are available 
from me. There are two ways of doing this. 
Either you can get the Eprom from me and 
the bits yourself or you can get a full kit from. 
me. 





(93 


Prices 
Fully programed Eprom £5.00 
Eprom and other bits £7.00 


The address is: Mick West, 27 Lynton 
Drive, Shipley, West Yorkshire BD18 3DJ, 
from August 28 onwards. 
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А An outstanding collection of the best hits from the 
best 
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LOOKING AT THE 


RISCS 


lain Fenton discusses the whys and where- 
fores of RISC computers, and looks at how 
the concept evolved in the first place. 


апу of you will have recently seen 
the launch of the Acorn ARM 
machine (ARM standing for Acorn 
RISC Machine), and wondered what all the 
fuss about Reduced Instruction Set Com- 
puters (or RISC for short) were, or why they 
are receiving so much attention in the 
computer press recently. In this article, 1 
hope to show the advantages and ideas 
| behind RISC computers as they are today. 
! As modern microprocessor-building tech- 
| niques advanced, so it became possible to 
| put more transistors (the building-blocks of 
all CPUs) onto each piece of silicon. The 
original Inte! 8088/8086 CPU which is at the 
heart of the IBM PCs and the Amstrad PCs. 
has about 80,000 transistors on it, while the 
next generation 80286 (in the IBM AT and 
compatibles) has around 150,000. 
The Motorola 68000 (used in the Apple 
















Mac, Commodore Amiga and Atari ST 
series) has over 190,000, and the current 
state-of-the-art CPU, the Intel 80386, has 
over a quarter of a million transistors, 

As these chips increased in size and 
complexity, so did the instructions that they 
processed. The new Асот RISC chip how- 
ever, has only around 25,000 transistors on 
it, hence making it considerably cheaper to 
manufacture than the other more complex 
chips of its competitors. 


Current complex computers 


The most sophisticated of today's micro- 
‘computers, such as the Compaq 386, or the 
Apple Mac І have some very complex 
instructions for their CPUs to operate, such 
аз segmenting memory for multi-tasking, 
and protecting memory from over-writing 
itself when two programs both ask for the 
screen at the same time, or for converting 
strings of text characters into decimal 
numbers. 

The architecture of the current crop of. 
CPUS reflects this attempt to build com- 
plexity іп at the lowest level, It has been 
shown however, that these long instruc- 
tions are not used as often as was thought, 
and the complexity in chip-design and 
space needed to accommodate these in- 
structions has slowed CPUs down 
unnecessarily. 
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The operating systems on these comput- 
ers spend about 90% of their time doing 
very simple instructions, such as loading а 
number into a memory location, branching 
on a result to another location, and addi 
two numbers in memory and storing thé! 
result somewhere. This is not very efficient 
оп a chip expecting, and set up for, a large, 
complex instruction, Whilst a 32-bit chip 
may be waiting for a 32-bit instruction, it has: 
to read in 4 bytes (ie, 32 bits) in order to. 
process the data, 

One British Risc chip implementation is 
the Inmos Transputer, and as it only has a. 
very small number of instructions these can 
be fitted into only one byte, hence when’ 
running simple instructions the Inmos chip. 





will be able to spend much less time waiting 
lor instructions than а chip expecting long- 
er instructions will have 1o. 


Clock Cycles 


All computers have a predefined ‘clock 
cycle (like the heartbeat in a human 
being), and the speed of the cycle regulates. 
how fast the computer can work, There are 
а number of 32-bit microprocessors on the 
‘market - the Intel 80386 (as in the Compaq, 
386, and the new 18M PS/2 model 80) and 
Motorola 68020 (as in the Apple Mac І) are 
but two examples, and in general the 
complex instructions sent to these chips 
will take between three and ten clock 
cycles to complete 

As the CPU has to deal with varying 
length instructions, it becomes difficult to. 
Keep a smooth flow of data and instructions 
going through the chip without using so- 
phisticated pipelining, and special low-level 
hardware to ensure the next instruction to 
be processed is in the pipeline waiting 
when needed. 

One of the main design principles with a 
RISC chip is that each instruction that the 
CPU has to handle can be processed in а 
single clock-cycle. Hence іп а RISC CPU 
there is less complexity on-chip, and so Ihe. 
design can be smaller, and therefore faster. 

With the Acorn chip running single-cycle 
instructions, and with a clock cycle of В 
MHz (eight million cycles per second), this 
means that it has a full clock execution rate 
ої 8 mips (million instructions per second). 
Because of its longer instruction cycle 
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| times, a chip like the Intel 80386 even when 

Tunning at its top speed of 20 MHz can only 

| Process instructions at around 4 to 5 mips. 

Also, as these complex chips are opti- 

| mised at current speeds, во as their clock 

| speed increases through manufacturing 

improvements their overall throughput (ie 

| total usable system speed) will not increase 

аз much as with a simpler chip such as the 
Асот or Inmos ones: 

Rather than singlecycle instructions, 
most of the CISC (Complex Instruction Set 
Computer) CPUs - the opposite to RISC 
CPUS - have what is known as micro-code 
instructions. This is where а complex 
machineanguage instruction has to be 
decoded into several smaller instructions in 
‘order to perform some jong task, such as 
Supporting complex addressing modes. 


*£As the chips 
increased in size and 
complexity, so did the 
{ instructions they 
processed. The new 
| | Acorn RISC chip has 
! around, 25,000 


transistors?? 
eS 


With Risc chips there is no need for th 
two-tier system of machine language in 
structions, and so instructions сал be 
| directly processed by hardwired contrat 
| logic, without micro-code, 
One of the aims of RISC architecture is 
that the complex and difficult tasks are 
| taken out of the hardware design of the 
chip, but put into software instead, and 
| central to this idea iin the use of optimised 
compilers to use the full speed potential of 
RISC designs, With complex addressing 
Modes that are used in current CISC chips. 
Ж Such as the Intel 80386, memory. mapping 
and keeping track of how to address such 
segment of memory is a very complex task, 
and this is shown in the delay in producing 
а multi-tasking operating system, such as 
Microsott's new 'OS/2', for the 80286 and 
| 80386 chips. 











Better emulation 


One of the fascinating possibilities for RISC 

architecture computers in the coming years 

is the one сі getting away from hardware- 
| dependent operating systems, and 
| towards ‘virtual’ machine interfaces, With 
Current chips having so much hard-wired 
micro-code, itis very difficult for а low-level 
program (such as an operating system) to 
Бе run on a different CPU design. 

This is why MSDOS only runs on the intel 
‘80x86 family of chips, as it is written almost 
entirely in assembly language. If an operat- 
ing system level program is not written for a 
particular chip's performance-enhancing 
peculiarities, then there will be less prob- 
| lems in converting that program to run on 
| another chip. 





Acor's Archimedes 
Ll MUN 
technology, yet 
price has been kept 
1o around £1,000. 
The most immediate | 
effect has been to 
the speed of its 
processing, and the 
graphics are pretty 
neat, too. 





Compiler writers could convert their prod- 
ucts more easily with less sophisticated 
register sets to work with, and so again this 
would lead to software getting to the 
consumer faster than before. 

Updating a program that is hard-wired 
бе, one that is written in micro-code onto a 
chip) is very difficult and expensive for a 
designer, but if it is taken out of hardware 
and put into software control, then updating 
it, correcting bugs, and the like becomes 
much easier. 


RISC for the average user 

Whilst the average user will not be so 
concerned with the number of machine 
level instructions that his or her. computer's 


enige? 


chip can process, the power that RISC 
architecture gives will be of great benefit to 
users in a couple of years time. 

More and more RISC-based computers 
are coming to the market, the first major 
‘one being the little-known IBM RT PC (HT 
standing for Risc Technology), which wes 
targeted at the CAD/CAM market, which, 


with a price of upwards of £3,000 wasn'ta | 


big-seller. 

Now that Асот has released a £1,000 
Risc machine, and other manutacturers 
produce their own machines, so many 
users will see the benefit of speed, power 
and flexibility that this new design architec- 
ture can bring. 

See page 18 for our review of the 
Archimedes. 
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ell, what can | say except that | am 

impressed, The Archimedes is the 

most amazing micro | have ever 
used as far as speed goes, and since І ат a 
BBC, micro user from olden times, it quali 
fies аз a good machine on most other 
counts as well 

It is based around a Basic operating 
system very similar to the other Асот 
machines. However, it is possible to QUIT 
from Basic into an operating system (Su- 
pervisor) called Arthur (?). 

‘Arthur uses the * (asterisk) commands as 
оп the original BBC, so . gives a directory, 
etc. These builtin commands fall into var- 
ious categories: disc access which includes 
the ADFS and FileSwitch, MOS utilities 
such as loading modules, configuring the 
battery backed Ram which holds a set of 
system variables (including a сіоск/ 
calendar) and other presets. Also available 
are the mouse, window manager, sprite 
utilities, and sound controls. 

Further commands and utilities can be 
loaded in in module form, eg, sprite defini- 
tions, sound waveforms, other languages, a 
Basic editor, fonts, etc. It is basically the 
same idea as the sideways Rom/Ram idea 
оп the old BBCs, only greatly extended 

Switching the machine on with the Wel 
‘come disc in jumps the machine into Basic 
which promptly quits and loads a series of 
modules (sprites, fonts, sounds, etc), The 
Wimp (Windows, Icons, Menus, Pointer) 
desktop is then run, This is а Basic program 
that provides a full mouse driven desktop 
environment along with accessories such 
as a diary, calculator and notepad. 

‘One would think that being written in 
Basic, this is going to be slow. Not a bit of it, 
however, itis faster than either the Mac or 
the ST and provides more windows and in 
colour. 

The Basic on the Archimedes is the 
fastest | have ever seen. Writing games 
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EUREKA! THE 
ARCHIMEDES 


Kenn Garroch tells why he thinks the 
Archimedes is the most amazing micro yet 
to be produced, in this in-depth review of 
Acorn's newest machine. 


(simple ones such as Meteors or possibly 
Elite?) is quite straightforward, none of this 
messing around in machine code. However, 
if you want to get your hands dirty, as with 
all BBC Basics, there is an assembler built 
in, an ARM (Acorn RISC Machine) assem- 
bler at that, 

1 was unable to test this to any great 
extent since the ARM instruction set is а 
little strange. However, with the help of a 
good book, it should not prove too difficult 
to learn since the Archimedes is uncrasha- 
bie (there and always break and reset to get 
out of the stickiest situations) and the 
results should be, to say the least, stunning, 
зо it's well worth the effort. 

There were three Basics available on the 
review machine, Rom Basic У, Ram... Basic 
V, and 65Arthur which is a 6502 emulator 
running a 6502 version of Basic along with 
its built in 6502 assembler. This appears to. 
be completely compatible with the old BBC 
В. Іт not sure how it compares with the 
Master but 1 presume it is compatible with 
that as well. The Ram— Basic is identical to 
the Rom Basic apart from the fact that it has. 
а full help utility for Basic commands, ie, 
HELP „lists all of the commands, HELP LIST 
reveals all about the LIST command, etc. 

BBC Basic V contains a large number of 
commands including support for the 
mouse, the structures IF.. THEN. ELSE..EN- 
DIF, WHILE.ENDWHILE, REPEAT. UNTIL, 
CASE..WHEN..OTHERWISE..ENDCASE 
and the usual BBC Basic procedures and 
functions. It appears to be fuly upward 
compatible with earlier versions but with a 
plethora of new commands, 

The graphics commands are exceptional 
because of their speed, the filled rectan- 
gles, triangles, and circles being astonish- 
ingly fast. Number crunching is also pretty 
nifty, although | won't give any benchmarks 
as | think they give a false impression. 

A better idea is gained by using the 





е 


machine and comparing its feel with others 
(not very scientific, ! косм). in this light, itis 
probably the fastest mactine I've ever used 
(including minis and mestrames) 

The Archimedes is capable of displaying 
256 colours on a 640256 pixel screen 
without any notices on the 
graphics. The colours in these modes are 
chosen in a rather add way Since it is only 
possible to select between 64 and then give 
each a tint on a scale of 

In 256 colour modes (16, 4 or 2) pallette 
colours are selected from a total of 4096 
with the colour command, giving a pretty 
wide range. The 258 colour modes make it a 
litte difficult to obtain the correct colour but 
after a little experimentation, it can be done. 

In line with the comgatibility idea, mod 
0 to 7 are the same as those on the oth 
BBC machines (mode 7 is teletext but not 
using the standard chip) with another 10 to 
available on a standard monitor plus three 
more super high res modes (640x512) 
using a multi sync monitor (of the ЭТ). 

One of the builtin modules runs the 
sprites. There are а number of commands 
for accessing these and the Welcome disc 
comes with а sprite editor. In use, the 
sprites are pretty fast, and five or six big 
ones can be on screen before any slowing 
down occurs. The shadow screen comes in 
handy as does the WAIT command which 
waits for the next vertical sync before 
continuing (the same as *FX19 on BBC B. 
etc). Good, fast, non-flickering graphics can 
easily be obtained in Basic without any 
great effort from a programming point of 
view. 

The sound on the Archimedes is pro- 
duced by a synthesis method using sam- 
pling. Each sound is stored as a waveform 
which can then be reproduced at any 
desired frequency. This gives the machine. 
the ability to theoretically produce any 
sound, including speech. However, there 
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were no details on how this is done given in 
the manual. 

When using all eight channels, the speed 
of the machine is reduced since there is so 
much processing going on, this is not too 
bad and using a couple of channels doesn't 
do any harm at all. The sound is produced in 
stereo, although the machine itself appears 
to have only а mono speaker. There is а 
3'Smil stereo jack socket at the back which 
will take the standard ‘Walkman’ type 
headphones to give reasonable reproduc 
tion. | should think that the output impe- 
dence of this socket will match th 
most modern hi-fi amplifie 

The manual supplied with the review 
machine was, putting it mildly, none too 
good, and only experience with other Acorn 
machines helped me find my way about. І 
do however, like to be able to get at all of 
the fiddly bits. The trouble is that there is so 
much stuff available on the machine, it 
would take a manual twice Ihe size to cover 
t all in detail. Having said that, it gives a 
reasonable introduction but it could have 
been better | hope that an improved 
version will be released soon. 

As far as interfaces go, the Archimedes 
has the usual Centronics, RS232 (typical 
non-standard socket), RGB and composite 
video connectors (Ihe latter іе mono 
chrome), and Econet. In addition there is 
room for some 'podules' ~ peripheral mo- 
dules, ahother name for add-ons. 

So far, all | have said is to the good of the 


















Archimedes, however, there are a few naff 
bits about the machine as well; nothing is 
perfect 

The keyboard is terrible, and it needs to 
be bashed quite hard to get some of the 
to react. It could be that since it was a 

machine, it had been through the 
rs, this, however, is not really any ex 

There is a cooling fan which | found 
out quite an annoying buzz - good 
case should obviate the need 














whole, the operating system lacks 
cohesion. Although it has a desktop pro- 
gram, and very nice it is too, there is a kind 
of half hearted feel to software. It is neither a 
Wimp machine, nor а standard keyboard 
Basic machine, it splits itself between both 
these worlds, 

Unlike the Mac or the ST, the user 
interface is not very complete, and since 
the price is quite high, | would have 
expected a lot more especially with all that 
processing power. Acorn really should bun 
die more software with it, a good word 
processor and a decent paint package (the 
опе it comes with is not really ир to much 
considering the capabilities of the machine) 
would be nice, and it would encourage the 
business aspect as well 

Above all, the thing that really shows 
what the Archimedes is capable of is the 
bundled game - Lander. This has a superb 
solid 3D moving landscape, and the effects 
of the jets and explosions, etc, are fantastic. 
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If Acorn were to drop the price to match the 
ST, Atari would get really worried (Commo: 
dore should already have started thinking) 
Аз it is, knowing Acorn's past performance, 
1 will be surprised if the Archimedes does 
anywhere near as well as it deserves. 

Overall, the only conclusion І can reach is: 
As sóon as | can afford it, | will buy one (the 
computer nutter in me can't wait), having 
had a model A BBC micro as my first 
machine and then upgraded to STs and 
Macintoshes, the Archimedes is a dream 
соте true. 






The Archimedes range 
640K 3} inch, drive 512K Ram, 
mouse, keyboard, and software: 
£918.85 

640K 3} inch, drive 1Mb Ram, 


















640K 3} inch, drive 1Mb Ram, 
four podule sockets, co-proces- 
sor bus, hard disc controller, and 
‘software: £1,608.85 

640K 3} inch, drive 4Mb Ram, 
four sockets, co-proces- 
sor bus, 20M hard disc, and 
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We've our prices 


БҮТ), 


ALL PRICES МАТ & DELIVERY INCLUSIVE 


Л. 520 STFM NEW LOW PRICE 


Only £279.00 


ATARI г» stock now! 
520STFM with 1MEG memory upgrade installed £338.00 
1040 STF £479.00  SM125 m.montor £ 119.00 
MEGA ST 2 £949.00 МЕСА 574  £1249.00 
All ST prices include: mouse etc. PLUS 5 disks full 
of s'ware including demos, utility, wordpro & game 


Philips СМ8833 Hi-res colour monitor c/w ST cable — £279.00 
(ONLY € 269.00 I bought with an ST) 


1MEG MEMORY UPGRADE (strmonty) £ 59.00 


(Requires soldering, free fitting И you buy a new ST from us) 

















3 5 10— £11.95 ито cap plate oeae £ 19.95 
25... £27.95 in40 cap plastic case £ 34.95 
Ы daa Fully guaranteed double sided media. 


(@zvolvantasleorelo) а= 


64C computer only £149.95 Connoisseurs pack Е 199.95 

C128 computer only £199.95 — C128 starter pack {£239.95 

1541C d.drive £189.95 Music exp. pack Е 75.00 

Excelerator+ CBM compatible disk drive © 159.95 

Excelerator+ as above c/w Freeze Machine cart. _ © 179.95 
Е complete brand new "64 circuit 


boards. Use for repair, spare or 
СЕЕ upgrade a VIC-20. Limited qty. 





Philips CM8833 м. 
(ма Ў "£269 00 I bought wih an AMIGA) 


£279.00 





1640ECD single floppy Е 889.00 атолу 
1640ЕС0 twin floppy Е 989.00 етмо 
1640ECD HD 20! £1299 .00 Moos 


1640ЕСО HD 32MEG (1 floppy) £ 1229.00 cxx 
1640ЕСО HD 32MEG (2 floppy) £ 1329.00 ^5; 
1640ЕСО HD 42MEG (1 floppy) £ 1379.00 woods 
FULL 1512 RANGE INCLUDING THE HIGHLY POPULAR. 
EVESHAM 32/42 MEG 640K SPECIALS 
MONO COLOUR 
SD-MM © 479.00 grano SD-CM Е 649.00 
DD-MM © 579.00 AMSTRAD DD-CM Е 759.00 
HD20MEG Е 949.00 MODELS HD 20MEG £1019.00 
SD32MEG Е 829.00 станам SD32MEG Е 999.00 
DD32MEG Е 949.022 842 мео DD З2МЕ8 1119.00 
50 42MEG  £1029.00 "OPEIS sp 42MEG £1169.00 
All 32 & 42 MEG models are upgraded to 640k (£20.00 extra 
оп standard models). We use top quality MINISCRIBE hard 
disk units in our conversions (as used by you know who). 


ОТЕУ 93. .Сопзізіз of РС1512 DD/MM, DMP3160 
Printer, Wordstar & Supercalc...OUR PRICE ONLY...£ 729.00 
ГЕШ ЫА. As above but upgraded to 640K and 
fitted with 32MEG hard card...A USEFUL BUNDLE...£ 1089.00 


EEITTSEIEGPISEGIS..The easy way to upgrade to hard disk, 
ust plugs in. Supplied ready contigured...... ONLY.....£ 329.00. 


PRI NTERS PRICES INCLUDE 


VAT, DELIVERY & CABLE 

and recommend Star printers, they offer the best combination of 
ink qual, reliability and valus for money. S in мок. 

New low price (state cartridge type) £219.00 

SPECIAL: 2 spare ribbons value Є 13.90 FREE with ЕП, 

Star ЩЩ Wide carriage version of 

Star Т Brilliant 24 pin printer 218cps 72eps МО 

Star ЕЛА Wide carriage 24 pi 

PANASONIC KXP- 1081 Best sub £200.00 model 











£179.00 
Many other models in stock at competitive prices 





63 SRIDGE STREET 
EVESHAM 
woncs WAI 4SF 
Tel: 0386765500 
je, Birmingham 830 38H Tel: 021 458 4554 

















Once Bytten 


59 SWANLEY ROAD 
WELLING, KENT DA16 1LL 
Tel: 01-304 2631 
(Callers by appointment only) 
Cheques and Р О.з to AMTEN LIMITED please 
FACTORY FRESH FLOPPIES — 
AT GIVEAWAY PRICE 
‘Yes, we've reduced our Disk prices even furtheri!! 
And tfs all your fault! The more you buy the cheaper they get 
YARRANTY 






ALL WITH LIFETIME Ж) 
With labels and hub ringed (Буг with sleeves) 
бым з ю ою зю 
з шы ш» ы іг 
Sin во эмр ms me ша nm 
Sis sop se hs Шш ms Ба im 
Ил шш шю шы пиш шам 
ўла ша шо шю баю Баю 
IMPORTANT ANNOUNCEMENT 


We are delighted to announce that we have been appointed sole UK. 
distributor of all GEOS products, by the Importers First Analytical Ltd. 

We are sure you are already familiar with the features of the GEOS syste 
not check the reviews in Сб). So good it even rated a multiple pa 
Personal Computer World, not many 64 programs can boast that. But to 
‘encourage those of you who have not yet brought your 64 into a new ease of 
Ме look at these Introductory prices to tempt you 


Geos via ЕЯ 






fom Back 1 БЕ SPECIAL OFFER 

plc UE m GEOS COMPATIBLE 

юне бе CENTRONICS PRINTER 

ЕДЕ tore 520 CALBE: ONLY... 
‘win fans) са £17.50 





PLEASE NOTE: All our prices (Disks and software) include VAT and carriage 
Tn UK: Export ordera welcome. please add 10% to above prices, 
WANTED 
We want to buy your computer, your printer, your disk drive, your modem, your 
тооло" your software, your sping эпоска, FOR САЗ i 2 
WEWILLGIVE EVEN MORE IN PART EXCHANGE... Against the аав! micros 
trom AMSTRAD. ATARI, COMMODORE et al 
FOR A QUICK QUOTE (or a slow lingering one) ring: | 
KEITH McGOVERN on 01-407 8447 Mon-Fri 9am-6pm 
ог 01-304 2631 Mon-Sat 8рт-10рт 


ORDER LINE sam to 10pm 




















COMMERCIAL AND COMPUTER SERVICES LIMITED 01 $49 3028 
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 Cailers are welcome at our shop. ай 
SYSTEMS ARCHITECTS 
Systems Architects, Dept. PCW1, Syndicate Dept. Store, Market Place, Kingston 








Upon Thames, Surrey KT1 ВЯ. Tel: 01-549 3028 (24-hr ansaphone] 
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following on from last week's article, 
ЗЕ here is the conclusion of our look at 
recursion, 

For example, the following function gives 
powers using recursion. 

(de power (п т) 

(cond ((zerop m) 1) 
(t (times n (power (difference m 1)))) 

It'is used as n to the power of m (n7) and 
works by subtracting 1 from m using 
difference, and setting this as the new 
argument for power. Times multiples п by 
the result of power. First of all, the function 
winds itself up until m is zero [гегор gives 
true when its argument is zero] and gives 1 
as the result. This is then multipled by n to 
Give n which is returned as the тезш! of 
power this time. Since the top level has not 
yet been reached, power returns n to times 
lo give nx n ала next time to give n x n x n. 
The number of fimes power retums n 
depends on how many times the function 
recurred. Note that it also gives the correct 
(esults for n? and п! but not for n ' oF m be- 

а any negative number. In this case, since 
Zerop never gets m to be zero the function 
just keeps on recurring until the memory is 
full 

Аз you can see, recursion can sometimes 
be difficult to follow even with the simple 
examples given here. A bit of thought, ала а 
little practice makes it a little clearer, and 
since it is such a slick programming meth- 
od, and the mainstay of Lisp, it is worth the 
effort. 

Another example is factorial which is 
almost identical to power: 

(de fact (x) 

(cond ((zerop x) 1) 
(t (times x (fact (difference x 1)))) 
(fact 5) 


gives 120, ie, 5x 4x 3x 2x 1 

Now having looked at recursion, and 
defining functions, the next step is to have a 
look a little deeper inside the language, and 
see how things are put together. 

Lisp is made up of lists of data, and 
internally, these lists are set up as cells, 
each being linked in such a way as to give a 
list. Take the list: 














THE WAY THAT LISP 
GOES TOGETHER 


Kenn Garroch continues his series on 
programming in Lisp: this week he finishes 
his analysis of recursion and takes a deeper 
look at the inside workings of the language. 


(seta letter (а) which gives the list (a) 
This is a list containing one item and the 
letter is а pointer to its start, Internally, the 
list is a series of pointers arranged in the 
same way as the list (see examples). From a 
programming point of view, this ís all 
transparent, however, there are a few 
points worth noticing, When taking the car 
(first in the list), the computer simply looks 
at the name of the list, and can immediately 
see the first entry. The cdr is then the rest. 
Getting at entries in between is a little more 
difficult. Although there are the commands 
cadr and сабаг (take the car of the cdr and 
car of the cdr of the cdr), for long lists other 
methods have to be used, The two func- 
tions eq and equal work in different ways, 
Eq actually compares list pointers so, for 
two lists to be eq then they must be 
versions of the same list, For example: 
(setq 1811 (ab c) 
(seta 152 (аһ c) 
(eq tstt 1942) 
Gives nil or not true. 

This is because, although the lists have 
the same contents, they are not in the same 
places in memory ie, there are two lists 1511 
and 1812. However, continuing the 
example: 

(equal 1st! 12) gives true since the con- 
tents of each list are the same. 

(setq 1813 1st1) 

(еа 1513 1811) gives true since 1813 is a copy 
Of 1811 and therefore points to the same 
Physical list. 

The command cons can be used to add 
things to the front of the list, for example: 
(cons ‘head 1811) gives the list 
(head a b c) 

Note that it does not actually add it to the 
list in memory, it simply produces the result 
of adding it to the list. To actually add to the 
list, (setq 1811 (cons head 1stT)) must be 
used. 

Опе of the clever things about Lisp is that 
defined functions are themselves lists, and 
as such can be accessed with all of the 
usual commands. The difference between a 
function and an ordinary list is the Lambda 





identifier. Try creating the following func- 
tion: (de test (arg) (print arg) (print аго), 
Now simply type in test without the brack: 
ets. You should get: (lambda (arg) (print 
ага) (print аго)). 

This is a list with lambda at its head, arg 
(ог list of args) in second place, and the rest 
of the function following as a series of lists, 
It follows that a function can be defined by 
attaching a lambda to the start of the list at 
the head of which are the arguments for the 
function. For example, (setq test ‘(lambda 
(arg) (print аго) defines test as а function 
to be used as (test 'а) for example to print 
the letter a 

The function fun can be defined as: (de 
tun (nme 1st) (set nme (cons ‘lambda 1st))) 
Fun now performs exactly the same func- 
tion as de or defun ie, it defines functions. It 
has to be used in a slightly different way: 
(fun ‘test (аго) (print arg) (print arg). 

This is not really of much use since de 
already exists for just this purpose. How- 
ever, it can be modified to check whether 
the definition already exists, tell the user if it 
does, and not do the definition, For this, the 
function find needs to be defined as: (de 
find (func 1st) (cond (null 1st) nil) (equal 
func (car 151) t) (t (find func (cdr 1st)))), 

This is a recursive function that works its 
way down a lits yntil it either finds а пате 
that matches fune, or gets to the end of the 
list. In the first case, it returns t(true a match 
was found) and in the second, nil (false the 
end of the list was reached and a match not 
found), Try it out with (find 'a '( с а а) and 
(find 'a (d c b з), 

The function fun can now be redefined 
using find to look in the oblist to see if the 
function exists. The oblist is a Lisp's record 
of all functions and objects that have been 
defined, try typing in (oblist) to see what is 
there. The new definition for fun is: 

(de fun (nme 1st) 
(cond (find nme (bolist)) (print 'Exists)) 
(t (set nme (cons "lambda 1st)))) 

Now try: (fun ‘test (ага) (print arg) (print 

ага) and you should see it in action. 


Kenn Garroch continues this series next 
week 
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PROGRAMMING: BBC 











Discmon 


A Moulden 


ihe last part of Discmon this week, and 

also the last of the instructions. 
Discmon recognises 22 com- 

mands, some of which take parameters, 


‘Commands with a T after them must have 
the parameter entered in decimal, 

DRV x selects drive number x (0-3) 

TRK x (T) moves to selected track. 

SCT x moves to sector x (0-9). 

‘ABS x (T) moves to absolute sector. 

REL */- x (T) moves relative to current 
sector. 

FILE x moves to beginning of file x. 


DH x converts decimal x to hex. 

HD x converts hex x to decimal. 

ASC x resets byte changed with F2 key. 

CHR x resets F2 byte but select x rather 
than Ascii, 

NEW restarts the program. 

SAVE saves a sector to disc, 

HELP displays brief instructions. 

QUIT exits Discmon. 





ЗУТОПУМӨ: ISRUFFES: JSRUFFES 
S9BOJSRMFFES: ISRAFFES: ISRUFFES: JSR&FFES 
2ТХА: АКОЖАТЕ: BNEouter loop: RTS 
‘S990JSRAFFES: ISREF FES: TAs АМОР 

4000. printspace LDAK32:JHPback 
4010.printhex PHA: CLC: ANDESFO: RORA: RORA 
+ RORARORA: JSRnyb: PLA: ANDRE 

4020.nyb CLC:ADCIB: CHPI38: ВСС nuaber: 


4040.star ШИЕ: МЗ: JSRIFFES:LDAT7: 
ISRUFFES:L DAS: JSRUFFES 

4050.starloop LDAS2s JSR&FFE3:LDAM10: JS 
КЕРЕЗ: ИВ: JSR&FFES: INX: CPX#21 sBNEstar 
Loop: RTS 

4060.bin STAWBF: LOAKSI : JSRUFFES:LDAW29: 
JSRUFFES:LDAN2: JSRLFFES 

4O7OLDY#7: „Біп1оор 

AQB0LDALBF 

090.010 

4100. bininner: STYLE 

4110808: INK:CPARBE: BNE bininner 
4412007: AND : OLC: АЙС: JSRMFFES 
AYSOCPY#O:BNE binloop:LDAMBF: ANDE: (LC: 
ADCMG: JSRIFFES:RTS 

A1402NEXT: ENDPROC 

A150: 

#160DEFPROCwi pe: VDU26 

ALTOPRINTTAB (E2439, FLAS CE 
ALBOPRINTTAB(ER#S+6 FAAS) c 
‘4190ENDPROC 

4200: 

AZIOIFERR- 20601070. 

ара 

42301 FERR=17VDN28, 0,25,39, 22, 12: IFFNupd 
ateyn: PROCsave: 60705020: E1 SEIFERR=17B0T0 
5020 

ADAOREPORTIPRINT;" at ";ERL:END 

4250: 

AZBODEFPROCChange (NZ, 0%) 








а270вея А 

4280N$-STR$^N1.: IFLENN$=1N$="0"+N$ 
ATSOPRINTTAB(ELXSA, F295) ; 
ASOOPRINTLEFTS (NS, 1) RIGHTS (NS, 1) 
ASLOPRINTTAB(EL#29, FX95) 5 


AS20IFNL) S1ANDNZ<127VDUNZELSEPRINT™ =; 
ASSOIFOZ=47F OROL-MFF ENDPROC 
ASAOPROCWiperEX=E%+1 202-0741, 
ASSOIFEX-B: Et-0: FLL 

AG0ENDPROC 

4370: 











ASBODEFFNval idhex (5, LX) :LOCAL 





AS90FLZ--L EFÜRPZ-LTOLT. 
440068-HIDS (QS, P2. 1) 

41081-0568 

44201F (62) STANDS 7.55) OR (B7. 48088070) FL. 


т 
изеп: 

амо; 

AKSÜDEFPROCinst: VDUZB, 

AM&OPRINT 'r$"Keys are. 

ARTUPRINTSS"CURSOR KEYS"wS" move cursor. 

BOPRINTSS"SHIFT + CURSOR КЕБ" mov 
le cursor {о extreses of motion" 

AASOPRINTSEACTRL + CURSOR KEYS"WS" move 
around disc" 

ASQOPRINTg$*CTRL + SHIFT + CURSOR KEYS" 
мв" aove around disc in steps of 
five" 

ASIOPRINTgS*TAB"HS" toggle between firs 
t and second — half of sector" 

ASXPRINTSS"COPY or CIR. I*w$* display 
instuctions" 

ASSOPRINTSS "FUNCTION KEY 40i" display 

disc info" 

ASAOPRINTg$*FUNCTION KEY 41$" change 
сазе" 

ASSOPRINTgS*FUNCTION KEY 1298" insert 
set character" 

ASEOPRINTSS^ESCAPE'Wd* leave Discron* 
ASTOPRINT ORSTSS"Press. COPY. .. "i: REPEA. 
TUNTILGET=135: CLS 
ASBQPRINT ‘r$*Language. 
ASSOPRINTSSDRV drvmo"Ws* select drive 
number" 

ABQOPRINTSS'SCT sctno"w$" move to secto 
r specified" 

ABIOPRINTQS"TRK trkno (T)*W$* move to t 
rack trkno* 

ABQOPRINTSS"RES absol (Т) "м8" move to a 
|bsolute"SPC?"sector specified" 
AGSOPRINTGS*REL <(+)/-> offset (T) "WS" 
nove sector relative to current posi 
tion" 

AGAOPRINTGS*FILE fsp"w$" move to file s 
|peci ied" 

ARSOPRINTSS"DH/HD nusber"wf* hex/dec / 
dec/hex* 

ABHOPRINTSSAGC hexno"w$" set ascii for 
m 





20,39,3,12 











4700REPEATUNT ILBET=135:CL5 
A7IOPRINT’r$*Language (...cont'd)..." 
4720PRINTGS*Single chr string'ws" Inser! 
t character" 

ATSOFRINTSS" Double chr string" Inser 
t ascii code" 

47AOPRINTGS"+/~ hexno"w$* Chyte=Cbyte + 
no" 
ATSOPRINTGS"OR byte 
R byte" 
A7BOPRINTgS"AND byte"w$” Chyte = Chyte 
аб byte" 

ATTOPRINTGS"X0R byte"w$" Cbyte = Chyte 














Chyte = Chyte 0) 


XOR byte" 
47BOPRINTg$"NOR byte"w$" Chyte = NOT (C 
byte OR byte)” 
A790PRINTGS"NAND byte'w$* Cbyte = NOT ( 
Coyte ANDbyte)* 


ABOOPRINTSS")NOR byte"w" Coyte = NOT ( 
Coyte xORbyte)* 

ABIOPRINTGS"NOT"w$" Chyte = NOT Coyte” 
ABQUPRINTSS"NEG"w$" Cbyte = NEB Cbyte" 
ABSOPRINTGS*SAVE"WS" save sector to віз! 
e 

ABAOPRINTGS HELP" wS" display brief inst 
ructions* 

ABSOPRINTgS"QUIT^WS* leave progr 
ABBOPRINT'CHRSTSS"Press COPY. .."; sREPEA| 
TUNTILEET-135:CLS:ENDERÜC 

4870: 
ABRODEFFNupdateyn: IFedi t#=0:=FALSE 
AB90VDUZ8, 0, 25,39, 22,12 
APQOPRINT; ys "Update disc? (y/n)"; 
4908-681 
ASQOIFG-TBORG-1 1001S: C=): 58="":=FALSE 
49301 F (9 B9ANDB(> 12160704910 
49400.5:С=0:58=*=:=ТАЕ 

4950: 

ASEODEFFNupper (16) 

ASTOYs-"* FORPZ-ITOLENZS 
ASBORL-ASCNIDS (16, PI, 1) 

ASSOLFA) SEANDATCI23 82 «сная (AX-32)EL 
SEV VH CHRSAT. 

SOXNEXT:- Ys 

5010: 

SOZOCALL C'MFFFC. ANDLFFFF) 

5030: 

SOSODEFPROCAove (NL) s A=B:#F KIS 








Yi 











ABTOPRINTSS*CHR сіг“ 
or 42" 

AQBOPRINTQS"NEN"WS" new disc" 
A&SOPRINT a$"Press COPY... 


" set character ў 













‘5050 F FNupdateyn=TRUE: PRÜCSave. 
50606-As IF6=136PROCB: PROCLoadsave (DR, T 
Kt, SCZ, 1) :PROCshow 

50701F6=137PROCF :PROCÌ oadsave (OR, TRI, S| 
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[PROGRAMMING: ВВС} 








бї, 1) sPROCshow 
'SOBOIFG-LSSANDN-5: PROC i veon: ENDPROC 
S070 1F=1 38ANDN.-SPROC Fi veback: ENDPROC 
SLOOIFG=139ANDTRE=TRKA-1_ TRi=0:PROCIoad 
‘save (DR, TRZ, SCZ, 1) :PROCShow: ENDPROC 
‘SLLO1FG=1 SSANDTRI.O (TRKX-1) TRI=TRG+1:PR 
OCloadsave (DRX, TRI, SCZ, 1) PRÜCShow 
SL20LFG-I3BENDTRZ-OTRI- TRI. L: PROC Loads 
аме (DR TRA SC, 1): PROCshow: ENDPROC 
SISOIFG-1 SGANDTRZ UTR TRL-1 : PROCIoads 
ave (DR, TRA, SCX, 1) PROCShow 

S51 40ENDPROC 

5150: 

SI&ODEFFROCE 

SITOSCI-SCI-N1: IFSCXCOANDTRZ 20:50181 
+10: TRITRI-L 

SIBOTFSCI OANDTRI-0: SCX=SCX+10: TRX=TRKZ 


2) 


и 








B(27,1)*End sector" 


Җ=507-10:ТЕЛ=ТЕ+1 543012292: IF TO STANDTI.O 127080 TIC 1298 
SZSOIFSCI SANDTRI-TRK- 1: SCL=SC%L-10: TRA | -MPHCHRÉTXELSEWS-ME ^ "6" 

=) SA4ONEXT: =й 

S240FNDPROC 5450: 


5250; 
‘S260DEFPROCinfo: VDUZB, 0, 20, 39,5, 12 
‘SZTOPRINT'r$"Program — Start sector“TA 


S2BOPRINTTAB(12,2)r$* (absolute) *TAB(27, 
)* absolute)" 

2901428, 0,20,33,5,12, 14 

SS0FORP'I- ПОНТ 
'SSIOPRINTTAB(O) лаб (РТ); 
S320PRINTTAB (11)c$"D: "FNPAD (STRS (БЕР, 
n; 

SEVERINT* Hs "FREAD (STRS™(St2(PL))); 
‘SUHOPRINTTAB (26) “D: "FNPAD (STRS (ел (Р1)) 
i 

SSSXFRINT* 
ЭМЕТ 
SSTOPRINT 'a$"Press SPACE...*; 
‘SSBOREPEATUNTILSET=32:VDU12, 15 
SOPOENDPROC 

5400: 

54100ЕРЕМвев (7%, V.) 

SA2OWS="*: ОБН 0Т01090Д-1 





"PRERDISTRS" (еп (P) )) 





SAGODEFFNPAD (VS): IFLENVS=1V8=" 
SATOIFLENVS=2V$="0" +08 
5180-48 

5490: 

SSOODEFFN#i les ABX=TRI+10+SC% 
5510620: CL-O: REPEAT: Ch CH 
SSZOIFABIO sti (CL) ANDAB sen? (CO FT: 
SSXUNTILFBLOQORCL-NUML 1 
SSOIFCI-NUNI H1» None" 

SSS0-na$ (C2) 

550: 

SS70DEFPRÜCcase: В =02вев1. 
SSB0IFBL>64ANDBX<91B2=81+32: 60705600 
S990] FE) 96ANDBX C 123BX=BX-32 
S60OPROCchange F2 0%) edi tf=1 
S610ENDPROC 

5620: 

S630DEFPROCF i veon 

SoAOTRU=TRUAS: IF TRX) ТЕК1-1ТЕ1=ТЕЛ- ТЕКТ, 
5650PROCIoadsave (082, TRA, SC4, 1) 
"SGOPRÜCshow: ENDPROC 

5670; 

‘SOBODEFPROCFiveback 

SESOTRLeTRI-S: IF TRACOTRA=TRUATRKG, 
S7OOPROCLoadsave (DR, TR, SC%, 1) 

S57 LOPROCShow: ENDPROC 

















PROGRAMMING: SPECTRUM 











Logo-R 


Robert Glavas 
this program is a Spectrum version of 
the language LOGO. It involves the 


T use of a turtle and pen to draw 


pictures or patterns on the screen. The 
basic LOGO instruction set is used here, 
and includes, UP, PEN, DOWN, PEN, LEFT, 
RIGHT, FORWARD and BACK. 

There are two modes of operation, the 
direct mode and the programming mode. In 
direct mode any instruction entered will be 
executed immediately. In the programming 
mode every instruction will be stored until 
you revert back to direct mode, where you 
сап гип the listing. 

The instructions are as follows 


Г 


UP PEN stops the drawing although the 
turtle will still move. 

DOWN PEN starts drawing. 

CENTRE positions the turtle in the centre 


of the screen, 


FORWARD N moves the turtle forwards N 


units. 


BACK N moves the turtle back N units. 
LEFT N rotates the turtle anti-clockwise N 


units, 


RIGHT N rotates the turtle clockwise N 


units. 


NORTH makes the turtle look towards the 
top of the screen. 

CLS clears the screen 

COPY produces a hardcopy of the 


screen, 


FRESH does a CLS, CENTRE, NORTH, 


UP PEN, 


V(N)=X is how you can store variables 


and do calculations. You can incorporate 
variables in other commands, such as 


FORWARD V(3)*V(2)+7. 

NEW deletes a program 

SAVE and LOAD are obvious, 

HELP renders assistance, 

VALUES displays all the variables. 

EXIT returns to Basic. 

REPEAT М AGAIN is a loop structure 
which repeats the lines between the RE- 
PEAT and AGAIN, N times, 

There are two commands which can only 
be used in direct mode, and they are RUN, 
Which executes your program, and PROG 
which enters programming mode 

The following commands can only be 
used in programming mode, 

LST lists the current program. 

LLIST produces a hardcopy. 

DEL deletes the last line entered. 

PUT lets you insert a line into the 
program 

EDIT lets you edit a line. 

END switches you to direct mode, 











20 DATA "DOWN PEN": LET PEN-DOWN: RETU 
RN 

30 DATA "CENTRE": LET X-128: LET Y-88: |A) 
RETURN 

40 DATA "FORWARD": LET D=VAL J$(9 TD ) 


ЕТ А=РІ/(180/ (ANG+.00001) 


1 60 10 900 LET Р (1907 (AN6+,00001)): LET DI-(C 

Э INPUT **: PRINT #0; "ERROR": BEEP .1 [св A)aD: LET DY=(SIN Азер: IF РЫН T 
PAUSE 50: LET EXR=TRUE: RETURN [HEN 60 SUB 150 

10 DATA "UP PEN": LET РЕМАР: RETURN | 41 LET Хн: LET Y=Y+DY: RETURN 


50 DATA "BACK": LET DEVAL J$(6 TO): L 





)4-D: LET DY=(SIN аны 





ЕН 60 SUB 150 


51 LET Х=Х+0Х: LET Y=Y+DY: RETURN 


60 DATA "LEFT": LET D=VAL зь TO ): L| 
ЕТ ANG=ANG+D: RETURN 

70 DATA "RIBHT*: LET D=VAL J$(7 TO ): 
LET ANG=ANG-D: RETURN 

80 DATA "NORTH": LET ANG=90: RETURN 





continued on page 24 > 
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PROGRAMMING: SPECTRUM 


430 FOR 








“4 continued from page 23 





=1 TO TOD: LET PS=PS+TS(F): N[1999 REM XLTL DIRECT ENTRY 2002 











110 DATA "V(*: LET NS="(" FOR F=3 TO 1 
5: IF J$(F)O"=" THEN LET NS-NS+J$(F): 
NEXT F 

112 IF N$="(" OR N$(1) O* (^ OR N$ (LEN N| 
$)O")* THEN 60 SUB ERROR: RETURN 

113 LET N=VAL N$: IF МУАА OR NK1 THEN 

БО SUB ERROR: RETURN 

114 LET V(N)=VAL J$(F+1 TO ): RETURN 

120 DATA "FRESH": LET X-128: LET Y-88: 
LET ANG=90: LET PEN-UP: CLS : RETURN 

130 DATA "REPEAT": RANDOMIZE VAL (J$(8 
TO 1): LET LS=LS+CHRS (PEEK 23670) +CHR$ 
(PEEK 23671): RANDOMIZE C: LET L$-L$4CHR. 
$ (PEEK 23670)+CHRS (PEEK 23671): RETURN 









140 DATA "AGAIN": IF L$="* THEN 60 SUB 
ERROR: RETURN 

141 LET Z=CODE (LS(LEN L$-3))+(2568CODE 
(LS(LEN L$-2))): LET 2: RANDOMIZE 1 
1 LET LS(LEN L$-3)=CHR$ (PEEK 23670): LE 
T LS(LEN L$-2)=CHR$ (PEEK 23671): IF 2-0 
THEN LET L$-L$( TO LEN (8-4); RETURN 
142 LET C=CODE (LS (LEN L$-1))+(256¥C00E 
(LS(LEN L$)))2 RETURN 

149 REM 272 LINES 1221 

150 IF X>=0 AND 1<=255 AND Y)-0 AND Y<= 
175 AND X+DX)=0 AND X+DX(=255 AND Y+DY)= 
0 AND Y+DY<=175 THEN PLOT X,Y: DRAW DX, 
DY: RETURN 

155 IF X>=0 AND X¢=255 AND Y>=0 AND Y 
175 THEN PLOT X,Y: DRAW DX,DY: RETURN 
160 IF X4DIO-0 AND X4DK=255 AND Y+DY)= 
0 AND Y#DY<=175 THEN PLOT K+DK,Y#DYs DR. 
AN -DX,-DY: RETURN 

170 RETURN 

200 REM XXX ARROW KKLK 

210 IF X<6 OR 10248 OR Y>169 OR YO THE 
М RETURN 

220 LET 1=8#6-155: LET A-PI/(180/ (24.00. 
011): PLOT X,Y: DRAW 7#(COS A),7#(SIN A) 
Ф LET 2=1-135: LET A=PI/(180/(Z+.0001))s 
DRAW 10#(COS A), 10#(SIN A): LET 1=1-135 
+ LET A=PI/(180/(2+.0001))3 DRAW bt (COS 
A), 6# (SIN А): RETURN 

300 REM 102 SAVE IILL 

310 IF P$="" THEN 60 TO 1000 

320 LET LN-LEN P$/32: LET ТАМ: 
тин, IF 10100 THEN INPUT ~ 
NT #0; "SORTING. PLEASE WAIT.” 

330 FOR Fz1 TO LN: LET TS(F)-PSCUE- D 
зан т) 

340 NEXT F: INPUT **: SAVE "i" DATA TO 
1 POKE 23736, 181: SAVE "I1" DATA T$(): D. 
IM 7901): 60 TO 1000 

400 REM ZIX% LOAD XIXH 

A10 CLS : PRINT AT 5,! 











"LOAD 









motn *: LOAD "I" DATA TO: DIM T 
$(T0,82): LOAD "II" DATA T$0 
420 LET P$=""; IF T(1))100 THEN INPUT 





=": PRINT $0; "SORTING. PLEASE WAIT." 





EXT F: 45: 80 TO 1000 
899 REM TEIL VARS XXX 
900 LET Рб="": LET ANG=90: LET X=128: L 


ЕТ Y-88: LET гаме: LET UP-0: LET PEN-U| 
P: DIM T(1): LET ARROW=200: LET ERROR=5 
910 LET STORE=60064: LET GET=60076: LET! 





ET DIRECIel: LET PROG=2: LET MODE-DIRECT 
1 LET L$="": LET VARS-20: DIM V(VARS) 


920 POKE 23658,8: POKE 23609,3: POKE 23] NPUT 


551,20: POKE 23562,2: POKE 23624, 69: РК 
E 2369,71: CLS : BEEP .0001,69 

950 80 SUB 4000: PAUSE 50 

940 60 SUB 5000 

950 CLS : LET L=USR STORE 

999 REM 1221 ENTRY UII 

1000 LET L=USR 60000: LET EXR=FALSE: LET 
AS="PROG: ": IF MODE-DIRECT THEN LET 66] 
S*DIRECT:"s LET LeUSR GET: 60 SUB ARROW 
1010 INPUT (A$); LINE J$: LET 65099" 

^: LET е) 

C TO 32): IF J8(1)=" * THEN 60 TO 1010 
1020 IF MODE-DIRECT THEN LET L=USR БЕТ 
1030 IF J$( TO 3)="NEN" THEN LET р“; 
60 TO 1000 

1040 IF J$( TO 4)="SAVE" THEN БО TO 300 
1050 IF J&( TO 4)-"LOAD* THEN 60 TO 400 
1060 IF J$( TO 4)-"HELP THEN 60 SUB 50 
00: 80 TO 1000 

1070 IF J$( TO &)- "VALUES" THEN 60 TO 4| 
500 

1080 IF J$( TO 4)-"EXIT* THEN STOP 
1090 IF MODE=DIRECT THEN БО TO 2000 
1099 REM 1071. PROB ENTRY XXL 

1100 IF J$( TO 3)=*END* THEN LET MODE=D) 
IRECT: 0.5 : 80 ТО 1000 

10 TF 190 TO SO-"LLIST* THEN. PRINT ' 
INVERSE 1; "SIARI*, INVERSE O'P$; INVERS 
E 1;"END",‘s 60 TO 1000 

120 IF 80 TO 4)="LIST* THEN БО SUB 12) 
00: во TO 1000 

1130 IF J$( TO 4)-"EDIT* THEN 60 TO 300] 
0 

1140 IF J$( TO 3)-"PUT" THEN 6D ТО 2500) 
1145 IF J$( TO 3)-"DEL" AND P$O** THEN 
LET PS=PS( TO LEN PS-32): INPUT **: PRI 
NT AT 21,0; DELETED": LET L=USR SCROLL: 
во TO 1000 

1150 RESTORE : FOR 0-1 TO 14: READ A$: T 
IF AS=J$( TO LEN AS) THEN PRINT AT 21,0; 
J$: LET 15068 SOROLL: LET P$-P$4J$: 60 TI 
0 1000 

1155 IF J$(3)=* * AND AS( TO 2)-J8( TO 2} 
) THEN LET а-а TO ): LET 08080 
то 32): PRINT AT 21,058: LET 1058 SCRÜ 
ILL: LET Ps=P$+J$: 80 10 1000 

1160 NEXT Q: B0 SUB ERROR: 60 TO 1000 
1200 CLS : POKE 23692,-1: PRINT AT 21,0; 
INVERSE 1; "START", INVERSE Q'P$^': RETU 
RN 


















2000 IF J$( ТО 4)-"PROG" THEN LET MODE=| 
PROG: CLS : 60 SUB 1200: 60 TO 1000 
2010 IF J$( ТО 3)="RUN" THEN БО TO 4000] 
2020 RESTORE : FOR F-10 TO 120 STEP 10: 
READ AS: IF AS=JS( TO LEN AS) THEN & S 
UB F: INPUT *": LET L=USR STORE: 60 TO 1 
000 
2025 IF J8(3)=" * AND A$( TO 2)=I84 102 
) THEN LET J$=A$+J$(3 TO ): БО SUB F: I 
жег LET L=USR STORE: 60 TO 1000 
2030 NEXT F: 60 SUB ERROR: БО TO 1000: R 
EM ' HELLO MUM ! 
2999 REM XXXL EDIT PROG XXX% 
3000 IF P$-** THEN 60 TO 1000 
3010 05 
3020 PRINT AT 21,0; 
LET L=USR SOROLL 
3030 FOR F=1 ТО LEN P$ STEP 32 
3040 PRINT AT 0,23; INVERSE l;"l - ALTER 
MAT 1,2340 - DEL * 
3050 PRINT AT 21,0; INVERSE 1;P$(F ТО F+ 
з 
3060 FOR Z=-4E10 TO 4Е10: PAUSE 0: LET А 
нее 
3070 PRINT AT 21,0;P$(F TO F431) 
хво IF н'і. ТЕН 60 TO 3200 
3090 IF AS="0" THEN LET Аб="": 
10 
3100 LET 15068 SCROLL 
3110 NEXT Fe PRINT AT 21,0; INVERSE 14'E 
МО": LET 15059 SCROLL: 60 TO 1000 
3200 60 SUB 3300 
3210 LET 08-95; TO F-1) 
3220 LET W$-P$(F432 10) 
3230 LET Рша 
3040 IF ао" THEN PRINT AT 21,0548: 
0 TO 3100 
3250 60 SUB 1200: 60 TO 1000 
3300 LET X$=P$(F TO F*31) 
3510 LET A$="": FOR 6-32 TO 1 STEP -1: І 
F X$(6)=" " THEN NEXT 6 
3320 LET ав TO 6) 
3880 PRINT AT 21,0548; 
3399 REM XXX AMEND XXX 
3400 FOR 1=-Е10 ТО 4Е10: PRINT FLASH 1 
4" "и: PAUSE 0; LET IS=INKEYS: IF 1$="" 
THEN PRINT CHRS 8;: NEXT Z 
3410 PRINT CHRS Bj: IF IS=CHR$ 13 AND A$ 
z^* THEN RETURN 
3420 IF 1$-OHR$ 13 THEN LET A$=A$+" 

^: LET A$=A$ 


INVERSE 15 "START": 








60 T0 32 


o 





(TO 32): RETURN 

3430 IF I$-CHR$ 12 AND ASCO" THEN LET 
ASASI ТО LEN 49-1): PRINT " ";CHR$ BjCH 
R$ Bi 

3440 IF 18-0986 12 THEN NEXT Z 

3450 IF LEN A$=31 THEN NEXT Z 








3460 IF 1$)=" " AND 1$<="^" THEN LET AS) 
=AS+1$: PRINT I$; 
3470 NEXT 1 
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(PROGRAMMING: SPECTRUM 








5520 PRINT АТ 21,0; INVERSE 1;"START",: | 4010 LET EXR=FALSE: LET 





3570 IF A$)="A* AND пасе 
AT 19,0: 60 TO 3700 USR STORE: 60 TO 1000 


N0*,: LET LeUSR SCROLL: БО TO 1000 4499 REN XXX VALUES CL 


NEXT F 





3710 FOR Z=-4E10 TO 4Е10: PRINT FLASH 1| 5")=";V(F)s 
з: PAUSE 0: LET IS=INEYS:; IF 1$=*" | 4510 INPUT 





‘3730 IF IS=CHRS 12 AND &$O** THEN LET | 5000 CLS 
ASASI ТО LEN A$-1): PRINT * ";CHRS BjCH| 5010 LET 15=* 


3499 REM KXXX INSERT ИЛЛ 3850 60 SUB 1200: 60 Т0 1000 5120 INPUT *": PRINT #0; "PRESS ANY KEY T 
3500 IF P$="" THEN 60 TO 1000 3999 REM 117 RUN PROG XXXL |0 CONTINE*: PAUSE 0: CLS 
3510 йв 4000 IF Рэз“ THEN БО TO 1000 |5200 PRINT "DIRECT ENTRY COMMANDS" "Z$ 





LET L-USR SCROLLHISR SCROLL 0 LEN P$ STEP 32 ROG - ENTER PROGRAMMING MODE" "ALL LOGO 
3530 FÜR F- TO LEN PS STEP 32 4020 IF INKEYS=" * THEN INPUT "=: LET L INSTRUCTIONS" ""EXCEPT REPEAT & AGAIN" 
3540 PRINT AT 21,0;P8(F TO F+31) АКЕ STORE: БО TD 1000 PRINT #0; "PRESS ANY KEY Т 
35%) LET L-USR SCROLL: PRINT AT 19,0; FL] 4030 LET JS=PS(C TO C#31) 0 CONTINUE": PAUSE 0: CLS 

ASH 1° * 4040 INPUT ““; PRINT 40,18 [5300 PRINT "PROGRAM ENTRY COMMANDS" "26 


3560 FOR Z=-4E10 ТО 4210: PAUSE 0: LET а] 4050 RESTORE : FOR Q-10 TO 140 STEP 10: 
‘$=INKEYS READ AS: TF 4%=1$( ТП LEN AS) THEN ANS] 


1" THEN PRINT |UB Q: IF EXR-IRUE THEN INPUT >=: LEI Lal 
1580 IF ASO" * THEN NEXT 2 4055 IF AS=J$( TO LEN AS) THEN. NEXI C: 
3590 PRINT AT 19,0,,: LET L=USR SCROLL | INPUT **: LET L-USR STORE: 60 TO 1000 
300 NEXT F: PRINT AT 21,0; INVERSE 1;"€] 4060 NEXT Q: 60 SUB ERROR: 60 TO 1000 
3700 PRINT AS; 45% CLS : FOR F=1 TO VARS: PRINT "V(*sF| 


PRINT #0; "PRESS ANY KEY Т] 


[| 0-175: RESTORE 5000: FOR F=60000 TO 600 
THEN PRINT CHRS Б: NEXT 2 0 CONTINE*: PAUSE 0: CLS B7: READ à: POKE F,A: NEXT Р: RETURN 
3720 PRINT CHRS Ву: IF 19-08 13 THEN | 4520 60 TO 1000 |6010 DATA 59, A,225, 17, 15,0,25,235,42,61, 
60 TO 3800 4999 REM 01 HELP XXL 


[S210 PRINT "RUN - RUN STORED PROGRAM" *P 








[S310 PRINT *LIST®**LLIST***DEL - OMIT LA 
IST LINE''*PUT - INSERT АМ INSTRUCTION" '* 
[EDIT - AMEND THE PROGRAM*'"END - ENTER D| 
ТЕСТ ENTRY" 

[S320 INPUT **: PRINT #0; "PRESS ANY KEY Т 
[D CONTINE”: PAUSE 0: CLS : RETURN 

5999 вем ТЛ MODE ЇЧ 

6000 PRINT AT 1,1;"LOGO-R"’'" ROBERT BLA 
МА" "= COPYRIGHT 1987 A.D": PLOT 0,0: DR 
(ам 255, 0: DRAW 0,175: DRAW ~255, 0: DRAW 


172, 115,35, 114,201 ,59,A,33, 58,92, 126, 254, 
1,40,17,254,5,40, 13, 254, 11, 40,9,254, 10, 4 


E  — — |0,19,51,8,195,3,19,229, 245, 33,5,0, 175, 34 

RS В; LL URS 134CHRS 13 16, 92,50, 68,92, 241,225, 54, 255,35, 203, 25 
3740 IF 1$-OR$ 12 THEN NeXT І 5020 PRINT "LOGO INSTRUCTIONS" "26 4,195, 125,27 
3750 IF LEN AS=30 THEN NEKT 2 5030 RESTORE + FOR Fel TO 14: READ A$: P|4020 DaTA’35,0, 64, 17,80, 195, 1,255, 23,237 
3760 IF 1$)=" " AND ась THEN LET AS] RINT AS: NEXT F ‚1,21 
AMIS: PRINT I$; SOSS PRINT “"SHORTHAND: "FIRST TWO LETT 4030 DATA 33,80, 195, 17,0, 64, 1, 255,23, 237 
3770 NEXT 1 ERS OF INSTRUCTIONELUS OPERAND, EB. FO 3|. [76,201 
3800 IF AS=** THEN 60 TO 3590 5, BA WL)" 7000 REM ONCE PROGRAM HAS BEEN 
3810 LET AB=AB+" 5040 INPUT **: PRINT €0;*PRESS ANY KEY T| COMPLETED IT CAN BE SAVED т] 

*: LET AS=A8( TO 32) 0 CONTINUE": PAUSE 0: CLS 0 AUTO-RUN WITH SAVE "LOGO-R" L 
3820 LET Q$=P$ TO F-1) 5100 PRINT "STANDARD COMMWNDS* “Z$ I 
3830 LET WS=PS(F TO ) 5110 PRINT "NEN" ' "SAVE" "LOAD" "HELP" у 








3840 LET PS=QS+ASHNS 

















PROGRAMMING: AMSTRAD СРС} 


String Alastair Scott addresses are printed in hex. 


Fi d ү: сап find the location of апу һехог To use the machine code on its own the 





Ascii string in memory with this fast syntax is, CS="string to be found". 
machine code routine. All the :FIND,@CS. 














00 "String Finder 225 PRINT ES* Press any key to rm again "i эж DATADI 89, BE, 21 F8, BE,C3, D1 C RE е, с 
Ш зу Alastair Scott July 1967 ло гй мешм, за ater 4649, 4, C4 000040000 65 
120 мозе г 0,0: K і ласа 0 240 ITI "Enter hex string "әм з тл: зыка, 

[120 IEFINT-1sINOMMI, 1, зан (2 29 IF \рим\нш 241 TEN зю [о раме зн 

(шо 1к EK ME) O1 TEN ӨЯ 310 аю санак ані TO рим ж are, x 

150 PRINT k* STRING FINDER "ee 2% сасну він на) р aano, 00, 21,00,00, 7,00, 46,00, 

180 LOCATE 1 SFRINT*Find her or ASCII string? QUAD", |28 NEXTRETIRN хо ates, 0,25, 0c, 79, FE, 0,20, F0, c0, 04 
їл пе очса чч аа етты идо [а ини, "Enter RCL string “ct чо папас: она, 689060, 25, 10,707 
Пао mo #8 эю sen A20 DATADO, E4, BE, 70,5, 0F OF OO 0,800 
190 TF MY Ө 240 EL sosun 290 0 Fo а-о т wR |з at, ү, 90,27 CE 40,27, сы 
(лю ur 


INT*String found at locations ... * |220 READ ара a c inem 440 cara оо, 00,00) 
ND, 88: PRINT PRINT 30 тасалап 





(по Locate 
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PROGRAMMING: C64 





Space John Taylor 


art three of the machine code blasting 


Blaster Pe м Как this week. And 
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Newpause 
D Nash 


The problem with the Spectrum's PAUSE 
command is that if you press a key while it 
is pausing, then it ends immediately. This 
routine acts like the normal PAUSE except 
that itis unaffected by any key presses. To 
изе the command run the listing then enter 
RANDOMIZE М and LET L=USR 65500, 
where N is the time in SOths of a second. 


Angle 
Christopher Harbron 


Print text at any angle in graphics mode 
th this BBC procedure. The best results 

ге achieved in modes 0, 1 and 4. The 
syntax is PROC ANGLE(AS, W, X, Ү) where 
ASis the string to be printed, Wis the angle 
of elevation, and X and Y are the co- 
ordinates 


n 


Audio 
Warning 


Christopher Guest 


жт» small program for the CI6/«4. wil 
makes your keys squeal in agony when you 
beat them, To turn the bleeping on enter, 
SYS 1552 and to tum it off hit Run- 
Stop/Return. 








[BYTES & PIECES 








100 REM PAUSE II BY D.NASH 1987 

110 REM 

120 LET START-65500 

130 FOR I-START TO START+16 

140 READ A 

150 POKE I,A 

160 NEXT I 

200 DATA 237,75,118,92,118,11,120,254,0 
»32,249,121,254,0,32, 244,201 





e ы АЕ Uf 















SLIST al 
10000 DEFPROCANGLE (А$,Е7., XC, YCH) 

10010 12 

10020 =SINRADEX 


10030 
10040 


TOLENA 
ISCMID$ (АФ, ВИ, 1) 
CALL&FFFI 


10070 У 
10080 ›>1 PLOT69,XC* 
)*C- (4. SX (B-R%) ) 


1-71) €4. SX (7-P) ) «ва (4, зк (B-RY) 






^P.) AND? (&COO-H 
(32% (80-1) +4. 5% (7-2 Ў 
*8, Успа (32 (Ві 
)*C 
10090 NEXT,, 
10100 ENDPROC 











—————— MÀ ——€— 











ECC"e1g"2 
28 FORI-iTOS 
30 READA$ 
49 FORP=1TOLENCAS STEPS 
58 B£-MIDSCH$,P,25 ASDECC BS) : 





68 POKEC, A 
ға С=С+ 





'GBERERI EACS4608' 
SASBESUBFBSERSC4 ace SH" 
DATA" S6G64C42CERDSE аёс5сёра, 
DATA" B16GHSCES0GFB6ASFF SURF 
DHTR^FERSSFSD11FFH2G2aHOAOES 
DRTH'EBFFDaaICSCoB4DAFeR9Sad 
DRTR"SD11FI 











2) 
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A MUCH BETTER DEAL — WEEK AFTER WEEK 


чш РОН 8258 Coop Ward Process + Matar e Pit. га 
[3 wae 
Em 35585 0) 
‘mao PCS? Bein Pach duds PEL? dod ve mane DMPI000 printer 
Wir wave 
enn B34 ti dive, re servan GAGN lnc. 12 төө te wey 
x RAP WAVE 


Serene} + биш 1512 


768.35 503.16 lanc) 
ас FO PCXT GAON Twin driva, Gren Seren ine. 12 month өп м тепнен. 
е ‘wave 


9 52790 ane) 
Commodore Аңа ASDO in. Fre бима Pant AAP 7.95 Fon £5 Haly Vener 
L3 wave 


57385 ISTE anc) 
5237 DS/Tor a ives cased box ot 10. = 


‘wave 

тиш 
wave 

Land por 
Bul by Wobash бине, APS, өк. 387 08/00 135 ТР1 PKT 10. 
ча” WAVE 

1885 10) 


wave 
Тш, 


Dal by BASE, Хш, APS, ste. 5.25" 0300 AT PRT 25. 
Lj 


паа, Printer — РСН PKT 5. 
савоби 2, PCW (+ VAT P 
00-1 Dine drive CPC 48 


Epson UG Pita enl 
wave 

mw 

wave 


275.00 
Pa 204 528" fv nt 1-00 ye 
Г. 
' DII 


Ali curent chart games заба rei less 25% + £1 PAP 
Send З 18p stamps for fast moving tems pice fist. WAVE PRICES EXCLUDE VAT. 
ANC 3 day 300. Not day £12.00. Admin. Offices. Calles by appointment only. 
UK Post & ins (A) £5 00 (8) £400 (C) £2.00 (0) £200 (E) £1.00 (F) 50). 
‘Despatched by rein of post, Pres in is advert ar vl for 14 days. 


W.A. М.Е. (Dept. POP 708) 
Walney Audio Video & Electrical 
53 Shearwater Crescent, Barrow-in-Furness, 
Cumbria LA14 3JP. Telephone: 0229 44753 








THE 


AMIGA 


CENTRE, SCOTLAND 












SOFTWARE CATALOGUE (Part 2) 
ZU 
Flight Simulator I 
з A500/A2000 adaptor) 


FORMS IN FLIGHT 
Fi 


mem ad Beeston 
Гүр] 


шег 
EH 


за 


EET 
Ваавеваве: 






RAY TRACER 


ояз 11.00 





22588 


ANIMATOR: 
APPRENTICE 


Disney-tyle 30 
- D] 
[c 5200 
[or NT: 





gerer 





8288888888! 


All prices include VAT 
and postage (UK 


BRRHRERSRREHRESEESESBSESBSSSSSESSSBSS 


orders) 
Callers: Tues-Sat. 
= 10.00am to 6.00pm 
EH Telephone: 
E 031-557 4242. 
24 hours VISACard Service 





* Send З АЕ. for full catalogue Y 
AMIGA Centre Scotland, 4 Hart Street Lane, Edinburgh ЕНІ 3RN 








ROLLING UP 
SOON... 





BY STAVROS FASOULAS — CBM 64/128 


THE 
QUEST FOR 
ULTIMATE 

DEXTERITY 














IS THE NEW 
DIMENSION 
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ADVERTISEMENTS 


Popular Computing Weekly is happy to accept advertise- 

ments which require our own production and typesetting. 

Although every advertisement is carefully checked during 

production, occasionally typographical errors do occur in 
Publication. 

We therefore ask advertisers to assist us by checking their 
advertisements carefully, after publication, and advise us 
immediately should an error occur. 

We regret that we cannot be held responsible for more than 
ONE incorrect insertion and that no republication will be 
granted in the case of typographical or minor changes 
which do not affect the purpose of the advertisement. 
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with Kenn Garroch 





Cumana/QL 
pin layout 

W Hayes of 

lands, writes: 

1 have а QL and a Cu- 

тапа 3 inch 1 mega- 

byte disc drive and | 





lale W Mid- 








have just bought an Atari 
STFM. I would like to use the 
Cumana as a second drive 





for the ST but | don't know 
the pin configuration for the 
34 pin plug on the drive to 
allow me to connect to the St 
disc port. 

1 wrote to Сита! 
month ago but it | 
being the old deaf 
ment I've been getting from 
these companies for the past 
five years or so. Is it possible 
to show the pin layout in your 

з there must be 








similar problem? 


As far as | know, the 34 
pin connection on the 
disc drive is a standard 


format, ав used on the BBC, 
Amstrad, QL, etc. The trouble is 
that ат not totally sure of four 
of the functions, namely, load 
head, and write enable on the 
drive side, and write gate and 
molor on on the ST. 

However, perhaps the follow- 
ing will be of some help, and it 
anyone knows the details, per- 
haps they could let me know. 


Drive sr 
32 Side select Select side 0 
30 Read data Read data 

28 Write protect Write protect 
26TackO Track 0 

24 Write enable Write gate? 
22 Writedata Write data 

20 Seek step Step 

18 Direction Direction in 
Jloadhead ^ 7moloron? 
12те за і Select drive 1 
10Drivesel0 Select drive 0 
B index index pulse 


Allodd numbers on drive side 
are ground 











Read date 
Select side 0 

Ground 

Index pulse 

Select drive 0 

Select drive 1 

Ground 

Motor on 

9 Direction in 

10 Step 

11 Weite data 

12 Write gate 

13 Track 0 

14 Write protect 

бо not connect sheild on ST side 


CETT TI 


ЭТ disk socket. 





Caught ii 
a Triangle 


Kerry Blake of Polebrooke, 
Peterborough, writes: 

Having recently 

bought a 520 STFM, | 

decided that І should 
upgrade to a 1 megabyte disc 
drive, namely the Triangle. 
With these two excellent 
products, | had no problems 
until | tried to boot a protect- 
ed disc in drive B. As the ST 
always boots any disc in 
drive A after power up, | 
would like to know if there is 
any way to boot the disc in 
drive B on power up, without 
going through Gem. Is it pos- 
sible to instal a suitable pro- 
gram to make the ST boot on 
drive B, or make the Triangle 
drive A. Have you any ideas 
on the subject, is there a 
product available which 
would solve the problem, or 
have any readers got any 
ideas on how to do it? 


The ST always boots to 
Ae А because the oper- 

ating system Rom tells й 
to. This would seem to preclude. 
any possibility of using a pro- 
gram to change them over 
since, after power down, al 











PEEK & POKE 





| 


programs in ram are lost. How- 
ever, it may be possible to use 
ап auto program on the disc in 
drive A to run the auto program 
in drive B. This would involve 
the use of Gem's Exec call. You 
might try a machine code auto 
program (in the auto folder) 
that, from drive A, executes the 
file in drive B's auto folder. l'm 
mot too sure how this would 
affect the protection on disc В. 
It shouldn't make any difference 
but some protections are 
strange (to say the least) so it 
might. 

From a hardware point of 
view, swapping over the drive 
select lines should do the trick 
but it would invalidate your war- 
ranty since drive A is internal as 
is its select line. It is unusual for 
software to be distributed in 
double density since all ST 
drives read single density discs. 
І don't know of any available 
hardware to solve the problem 
зо it looks like, unless the first 
suggestion works, you're stuck 





Memotech: a 
letter missing 


M J Burrows of Warrington, 
Cheshire, writes. 

1 have read letters in 
Q:: magazine, from 

various people prais- 
ing the Memotech MTX 512 
computer and so, when the 
price of these machines re- 
cently fell to £40.00, | decid- 
ed to order one. 

The machine duly arrived 
and on unpacking, І was very 
impressed by the appeai 
ance, the keyboard, and the 
plethora of sockets on the 
back. 

After a quick flick through 
the manual, І powered up the 
machine to see what it could 
do. | was a bit perturbed to 
see that the 'R' of the ready 
was missing and after enter- 
ing on of the short demo 
programs in the manual, was 
even more perturbed to see 
that the first character of 
every line number was miss- 
ing. Also, when printing to the 
screen, the first character on 
every line was lost. 

At this stage | rang the 
supplier thinking that there 
was something radically 
wrong, only to be told that ‘it 
was a quirk of the machine’ 
and that most software has 
been ‘designed to overcome 
this problem’. A chess pro- 














gram was included in which 
the first character of every 
line of every instruction 
screen was lost. Obviously 
not designed to overcome 
this ‘quirk’. 

Can you tell me if this is a 
problem experienced by 
Memotech owners, or is mine 
a very early issue machine, 
hence the low price, while 
later models having been 
corrected. Can any adjust- 
ment be made? 

1 would be very disappoint- 
ed had | paid the full price 
asked when these comput- 
ers were first introduced. 

Having said ай that, it still 
seems an impressive 
machine, especially for the 
current price, despite the 
‘quirk’ (1 own a Spectrum a 
well). Could you please print 
the address of the MTX users 
group? 


| am no expert on MTX 
А зо, can't be of. 
much help, However, it 
may sound silly, but have you 
tried adjusting the. horizontal 
screen position of the picture? 
Ona TV, this is usually a control 
at the back somewhere, and 
most monitors also have a simi- 
lar adjustment. If this is not the 
fault then could any MTX user 
who knows a fix, let me know? 
‘An MTX user group can be 
reached by sending an SAE to: 
Phil Eyres, 23 Denmead Road, 
Haretield, Southampton SO23 
505 
—_ 


Double density 
on Amstrad 


D J Parry, of Norwich, Norfolk, 
writes: 


1 have an Amstrad 
8512. Is it all right to 
use ordinary CF2 discs 


in the bottom drive of my 
computer? Previously | have 
used CF2 DD discs, but these 
are expensive and if it is OK 
to use the others it would be 
cheaper. Are CF2 discs more 
likely to get corrupted than 
CF2 DD discs? 


The only real difference 
А single and dou: 

ible density discs is that 
the latter are tested and certi- 
fied to be double density. How- 
ever, both types have similar 
disc material, and since you 
have to make back up copies, 
using single density discs in a 
double density drive should not 
cause too many problems, 
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С commodore 





Warps Sem a IR 


Amiga азооом: won Arc 


YA ом £A751* 


аа 6475* M amiga acto HOM As 45:0 £1999 
Arion som алт €695*  vean on se MaMENANCE WIT 
eed og EVENT бае ince SVO. PUS 
Couche’ vate oam tan Sennie on) FREE GOLDEN KEY CARD! 





шаманы 0529 


AT bidse boxe стае 


мю fis созе e» 
д! Тотон тойи £25 mazos zoma nara ns 
cus "EHE ye 

да £469 

с1219 

£1995 





rmm 
‘CREATIVITY 


AMIGA 


M унат DeskTop 


Luxe Paint i 
Aegis Videotcape. 
‘Aegis Animator 
Boo Line Musie 
W Sopmus stro sona тусы 
M ScondScape Pro mo Sco 





AMIGA P 


£09. 
ulation 

Legat 

"B hoalyse n 

п sAm Basle 





а соода 239 
тосто. £275 
£189 

£189 

Cornolsseur С £245 


отте» rao emeve £435 ka rekert 


за corpu {239 
арыя Ra €149 








[HORE SOFTWARE BARGAINS 





wh tes 
39. 
ве, 
99. 
79. 
sarea xta б бэк 


[CONMODORE 128 and в. PROGRAMMERS CORNER] 





X corer. кот Ооа Spa 
коше SA V Pai lor yous df 
отон С tanga, win entorns. 
{re campista COBOL pacage om Aba 
оге Programmers Too а Ram- Dk 
ng ша arn Den lr алах expan RAN 
E Mig be арорат 
Soppons EEEIPET aote 8 partera (1208 н 
esc our o о cau (1541/7071, 4080) W 
Pogana camias тысты" VE 
Ta sanaaa ea Base сотун кот overs Я 
Молла Bane congr out compre 
Разса or ба (apo users аз above 
oris langage wih enon 2 
‘ino толеш COBOL package bom Abacus pas 
iF YOU WANT IT TOMORROW... 


CALLUSTODAVI м сале 





рок. our imes are Bony. wy та 
Sr ater record oc rv 


Pricen ме POST FREE A tie VAT. 
(бтдк by phone wth your crt card 
ЕЕЕ ЕН 
пото Of orders welcome Wo 
(зарас sama day by FIRST CLASS 





LAKESIDE HOUSE. KINGSTON WILL, SURREY, KTSTOT. TEL 01-546-7256 
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х MEMOTECH 
MIX 512 з 








Plus £3.05 postage (total £43) 


vr 64K User Ram xx 
yx 780 Processor Ус 
з З Channel Sound xx 
ж 16 Colours ў 
з Extensive Software yr 
+ CP/M 2.2 Adaptable с 
ж Fully Guaranteed vr u 


UC ТСС ТС Ye Ye С ТС ewe 
Further details/orders to: 


UK HOME COMPUTERS 
82 Churchward Avenue, Swindon, Wilts SN2 INH 
Tel: 0793 695034 





онан, Тан, Мы йен Wee, an 
se Sta eso маў Маа 
Баба наг rye orn Reni tm 
es, ўна Па at st 


SPECTRUM 
Бабай ена.  ROTRONICS 
Pons Rone vaca а WAFADRIVE 


Dar Ридо, Magy Fl Маі, 
Кош. Spr Маа Pear in 
болди. Savane І, Adventure Lnd dere ЖЖЖЖ A AAA A Д 


48K 





ЕЕЕ" FANTASTIC SAVINGS 


г sf f14.99 jr 


BCs Ouest For Тим, Fighting Wario, Rocco, 
На Shots Compt, Wily Wobbler, Hacker, +£2.50 psp 
Inc. 164K Wafer 


Хен, Brian Jacks Superstars, 
FID DIA а AA К 


RS232 Lead............ £10.50 
Centronics Lead ...... £10.50 
Currah Microslot.... £2.95 
Specdrum............ £25.00 





f 
В 


















рар 1-3 tities 85р 
‘Jor more £1.00 

Overseas 1.20 per tape 

CHEQUES PAYABLE TO 


17 {войне Square, Eastern Industry, 
Peterborough, Cambs. Tel: 0733 313870. 
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THE MUSIC OF MANY 
MICROS 


Mark Jenkins reviews packages from the 
American company Sonus, for the Commo- 
dore and Apple ranges, IBM PC and compa- 





SOUNDCHECK}, 





tibles, and the Atari ST. 


his week we're looking at a whole new 

] range of software which is being 

imported into the UK for the first time 

The packages all come from Sonus, an 
American company which has been work- 
ing in the music software field for a couple 
‘of years now. At first concentrating on the 
Commodore 64 and Commodore 128, 
they've now branched out with packages 
for the Apple (іе, 1+, Macintosh and GS 
versions), Atari ST and ІВМ PC compati- 
bles. The range covers everything trom 
Sequenters to Midi event editors, sound 
editors and more exotic applications such 
аз drum pattern librarians, and is backed up 
with an extensive seleclion of hardware 
which should allow anyone's micro to go 
Midi. 

Sonus' pride and joy is the Super Sequen- 
сег, available for the C64/128 and Apple 
lle/GS. The Commodore versions both use 
all the available memory on their respective 
micros, which should give pretty impressive 
note capacity, particularly in the case of the 
(C128 version 

Mj Super Sequencer includes a storage rou- 
line for MIDI System Exclusive data, so it 
can also be used for saving, for instance, 
entire banks of DX sounds. The basic 
Screen layout resembles a multitrack tape 
recorder and mixer; fast forward and re- 
verse, mute and unmute and punch in/out, 
with assignable velocity, channel and name 
for each track are all there. 

Editing routines allow individual se- 
quences to be time-shifled and you can 
delete pitch wheel, modulation or patch 
change information. The software's also 
capable of treating movements of a synth's 
modulation wheel as volume data, so on a 
suitably equipped selection of synths you 
could create an automated mixdown. 

Individual sequencers can be arranged 
into a song, with short sections or the whole 
song capable of being transposed to a 
different key. 24 sections can be used and 
each of these can contain a sequence 
repeated up to nine times (not a very 
meaningful figure musically, but there you 
are). Four complete songs can be held in 
memory at any one time, and a Captive Play 
Thru function allows you to control any 





Eme 
| 








connected Midi synth while you're program- 
ming via the sequencer package. 

Glass Tracks is a budget sequencer for 
the C64/128 and Apple lie/ll+/GS which will 
allow you to record, erase and transpose 
sequences, set Midi channel assignment 
and velocity, auto correct and store eight 
sequences on eight tracks. Demo songs 
from classical, rock and other styles are 
included. 

Midi Processor is an editing package 
which allows you to alter individual Midi 
events stored in Super Sequencer files. It 
will allow you to de-merge information 
which has been combined onto a single 
track, and should be useful for tidying up 
your more spontaneous performances. 

MidiTech 64 is a "Universal System 
Exclusive Librarian" which will store 
patches from any synth capable of dump- 
ing them — dump requests for the CZ101 
RX11, ОХ/ТХ, FBO1, Korg Poly 600 and 
LinnDrum are included, but you can create 
any dump request needed as long as the 
necessary codes are included in your in: 
sstrument's handbook. 

The DX/TX Double Banked Librarian/Pro- 
grammer will edit sounds for two DX synths 
simultaneously and will store them on disc 
for fast recall. Performance memories are 
saved too, and 320 new sounds are includ- 





ed on the disc. The package will allow you 
to program and play a TX7 without a DX7 
being present, but is not as yet compatible 
with the DX7Mkli. Again, it's available for 
the C64/128 and Applelle/GS. A similar RX 
Librarian exists for the RX11 and RX21 
drum machines, while the ЕВО Design 
package will allow you to create and store 
new sounds for the FBO1 FM synth module. 

Sonic Editor is a sound creation and 
editing package for the Ensoniq Mirage and 
the Sequential Prophet 2000, which gives 
graphic waveform displays and allows you 
to create loops and trim samples for the 
best possible results. You can set all 
available parameters including filter and 
detune levels, and a joystick or paddles can 
Бе used to edit sounds. A library of useful 
basic waveforms is provided and these can 
be added together to create octaves and 
fifths. Sets of 78 sounds can be saved to 
disc, and waveform displays can be printed 
ош. 

Sonic Editor is available on the 
52057/10405Т, whereas the Casio CZ Pro- 
grammer/Librarian and Design Sound Disc 
are only available for the C64/128. To make 
things even more confusing, the Master- 
piece sequencer is available only on the ST 
and the Macintosh; this is a pro-level 
package with 32 channels, event editing, 
Song Pointers and, on the ST's, an optional 

Super Score" package for music 
transcription 

The ST packages, of course, require no 
interface card, but Sonus manufacture 
hardware Midi interfaces for the C64/128 
and for the PC, which runs its Personal 
Musician, DX Editor and DX Design pro- 
grams. The Commodore/Apple interface 
has one In and Two Outs with or without 
tape sync, while the Mac interface has 2 Ins 
and six Out/Thrus, and the more profes- 
sional user may want a SMPTE/MIDI Time 
Code interface or even an MM90 Intelligent 
Midi Router as well 

Over the coming weeks we'll be review- 
ing some of these products in more detail 
In the meantime, you can contact Sonus for 
catalogue and price list at PO Box 18, 
Wokingham, Berkshire RG11 4BP (0734 
792699). 
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IT’S BIGGER AND IT’S 
BETTER IN THE USA 


Paul Fletcher takes a look at the differences 
between British and American bulletin 
boards and tells you how to get in touch with 
some of the more interesting competitors on 
the other side of the ocean. 


oing back to the roots of computer 

communications, this week we'll 

take a look at the US communica: 
tions world. 

The most noticeable difference between 
US and UK bulletin boards is, as usual, size 
There are over 200 bulletin boards that have 
in excess of 250Mb оп line, while a typical 
large UK equivalent comprises about 70Mb, 
most of the boards offer an off line library as 
well, Another major difference is in the 
speed of the modems used, there are a 
large number of boards running at speeds 
of up to 9600 baud, and quite a few running 
at 19-2К baud. 

To my knowledge, the largest board in 
the US is Nautilus (0101 316 365 7631) 
Having two laser discs on line, it offers the 
complete 17,000 program PD Sig library on- 
line, together with a host of other informa: 
tion, in total a massive 1°6 gigabytes of 
downloadable data. The whole of the Nauti- 
lus program database can be searched 
keywords, and you can locate a particular 
type of program within seconds. This is in 
my opinion the ultimate software distribu- 
tion system, 

Nautilus has multiple lines, it is also 
completely free, you only pay the cost of the 
phone call between the hours of 8 pm and 8 
am it costs around £32.00 per hour to dial 
the US direct, at current British Telecom 
and Mercury charges. 

There are several other interesting devel- 
‘opments in the US Bulletin Board world, one 
of the amusing being Ansi Music. This uses 
a series of codes to transmit tone com- 
mands to your computer. However, your 
software must be capable of handling these 
commands, 

Ansi Music can be found on several 
boards, including Paul Waldinger's Sound 
of Music board (0101 516 536 8723), which 
has over a dozen file areas, six confer- 
ences, and three lines. 

The Sound of Music Bulletin Board has a 
musical introduction, and a musical exit 
There are also a lot of very good graphics 
programs, many of which are not in the UK 
yet. Paul Waldinger is one of the friendliest 
sysops | have ever come across, and grants 





special access to international callers on 
receipt of a postcard. 

Sound of Music uses PC Board as its host 
software, this being arguably the most 
flexible bulletin board software available for 
the PC. A full list of BBs using PC Board is 
available on the Brown Bag board (0279 
74855/6), which is, І think, the only PC 
Board BB running in the UK at present 

Running under Double DOS, PC Board 
can cope with two users on a single PC, it 
also supports multiple conferences, each ol 
which can be set to operate as a mini-board 
in its own right. In addition to these features 
it also offers DOORS, this allows a caller to 
access DOS applications. This is an ideal 
way for non-PC users to access and run PC 
board software. 


“Тһе largest board 
in the US is 
Nautilus. Having two 
laser discs on 


line, it offers the 
complete 17,000 PD 
Sig library 
on line?? 





Another interesting feature of most US 
boards, is their support of the EGA card. 
Most of them have a file area for EGA 
programs, until the launch of the Amstrad 
1640 PC, this has not been important for 
most UK PC users, but with the availability 
of low-cost EGA systems, this could 
change soon. 

One thing that rapidly becomes apparent 
is that the UK user groups, and PD 'distribu- 
tors’ are really out of touch with latest 
software. There are new developments 
daily, and to keep on top of things you really 
до need to keep in touch. 

Below, I've listed 10 US bulletin boards 
which I've particularly liked and think are 
worth trying out. 

1 Sound of Music (0101 516 536 8723) 
Graphics, sound 


2 Nautilus (0101 316 365 7631) Sheer size of 
system ù 
3 Token Ring (0101 201 546 1468) Range ot 
software 

4 Fountain Head (0101 801 261 8974) 
Range of software 

5 Hi Res BBs (0101 312 279 1053) Graphics 
6 Computer Playroom (0101 312 279 1053) 
Games 

7 Sparta (0101 201 729 7056) Hard disk 
utilities 

8 Players Network (0101 205 854 4694) 
Games doors 

9 Trolls Cave (0101 615 242 7909) Atari ST 
10 River City (0101 219 287 3358) Amiga 

On a slightly more commercial scale 
there are several boards operated by com- 
panies as support lines for their products, 
even those whose products are not 
shareware. Also there are some people who 
charge a subscription fee for a years use of 
service, there are a few people in the UK 
who also operate this type of system. 

In the real commercial world, there are. 
several major services including Compi 
serve, The Source, BIX and MCI. In brief, 
Compuserve is similar to Prestel and Tele- 
com Gold, but far more varied and ad- 
vanced. The range of services and informa- 
tion available is far superior to any UK 
based service, and with a London dial 
access mode it is well worth subscribing to. 

The Source is another information ser- 
vice, which although not as powerful as 
Compuserve, is still fascinating to look 
through. BIX is the Byte Information Ex- 
change, а multi-conferencing system run by 
the American magazine Byte. It is quite 
expensive to use, but you can get a great 
deal of good quality advice from it. MCI is a 
mail service, pure and simple, and in my 
opinion one of the best electronic mail 
services world wide, 

As well as electronic mail it also offers, 
telegram, telex, and postal delivery of your 
electronic mail message. It also has the 
ability to store a digitised company logo to 
use with your postal mail services in the 
‘States. You can send a document any- 
where in the US overnight, on your own 
paper. 
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OU “тара 


MICRO- FILE _ 


DISCS SOFTWARE 


SOVEREIGN MAIL-ORDER 
289 St Saviours Road, Leicester LE5 4HG 


Tel: (0533) 490043 
OPEN Mon-Sat 1 1a.m. to 7.30p.m. 
ATARI-AMSTRAD 


ST-COMMODORE 
SOFTWARE AND HARDWARE 























Athene Consultants 
33 Holly Grove, 

Fareham, Hants РО16 70Р 
Tel: 0329 282083 


ALL DISCS SUPPLIED WITH LABELS 
AND LIFETIME GUARANTEE 
Description 
3-5 05/00 10 discs 
3-5 55/00 10 discs 
Storage Box (holds 
Quantity Discount starts at 50 discs 
3-5 05/00 50 discs..... ONLY £52.90 inc. 
(82p each + VAT) 
3-5 85/00 50 discs...... ONLY £49.90 inc. 
(87p each + VAT) 
Despatch by 1st case post 


Remember prices include VAT, postage and 
































ATARI IC40 STFM 
Drive, Mouse and 1st Word 
and FREE software 


ONLY £459.00 
ATARI 520 STFM 







ST MOUSE EXTENSION LEAD ~ £4 99 EACH 
COMMODORE POWER PACKS 54 (CPFU) 
FOR £12.99 


Same Day Express Despatch add £1 
per 10 discs (by 1st class post). 
All discs by top manufacturers with a 



















Lifetime Guarantee, ST SOFTWARE £285.00 
Hp bee сы ned FRE | FREE Mouse & Vat etc 
22nd August, Stand 46. ee pe 
To take ыы tiene very low prices, пох d £1895 Apologies for the 
mistake made last 
Athene Consultants TIMEBLAST £895 week. The correct 
Dept (POP), 33 Holly Grove, F15 STRIKE EAGLE £19.95 price for the 520 






Fareham, Hants PO16 7UP. 
Tel: 0329 282083 
\/ Prestel MBX 329282083 






ALL PRICES INC. VAT & P/P. STFM is £285.00 


SEND LARGE S.A.E. FOR PRICE LIST 
CALL FOR THE LOWEST AND STATE WHICH COMPUTER 
ER PRICES FOR QUANTITY IN U.K. ww 



















Central Media shop now open at address below 


CENTRAL MEDIA 


TINCH DISCS 
чы ТУ 0256, Вены 
| 1O UNBRANDED S/S D/B газ» мета omic 
525 INCH DISCS = 
Wt | ората НО О Su cao | Mesa 
Т0БАТАТЕЕН o/s 0/0 Зер гаво 
TOR S/S E 


ALL CHEQUES & PO’s PAYABLE TO а T 
CENTRAL MEDIA 
101 SPRING BANK, HULL НИЗ 1BH Cyclops Software... 


TEL: (0482) 26581 вон 
TO A COMPUTER NEAR YOU 
BECAUSE WE ARE NOW LOOKING AT YOU! 


Look at this Now! 


Coming Boo! 



















































ADVERTISING RATES FOR MICRO-FILE 


Semi Display ЕВ per single column centimetre (+VAT) 
Lineage 35p per word (+VAT) 


CALL SUSANNAH KING or ROBERT COLE on 01-437 4343 FOR SEMI DISPLAY ADVERTISING 
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FOR SALE 





ATARI 520 STFM NOW IN STOCK FOR 
NEW PRICE ONLY £279.95 


Includes mouse controller, manual, language disc and other utilities 





0 
ane price | PACK 1 - Atari 520 STM complete with mouse, 


Mega ST 2 + $М125 mono monitor + software £999.95 £89495 | 1 meg disc drive complete with manuals and demos £369 





Mega 4 ST + $М125 mono monitor + software £1205.95 117995 
1040 ST + SM125 mono monitor + software 259895 £549.95 PACK 2 - Atari 520 STFM with mono monitor 


520 STFM + 5М125 mono monitor + software. £399.99 {378% OWENS 
КЕТИ + айне xu Eni complete with manuals and demos £379 





PACK 3 - Atari 520 STM with 1 meg drive mono 
Dise Drives monitor, manuals and demos at £459 





Cumana 1 meg dive £150.00 £139.95 
Triangle 1 meg dive £150.00 {139% ST SOFTWARE AT GIVEAWAY PRICES 


Other disc drives on request, lease phone for details Balance ot Power адра Footbal 

Championship Footbal E £19.95 
Korat K ез £19.95 
The Pewn 199 > £19.95 
ead в | Creat carte tiras 
'SM125 mono monitor £149.95 £114.95 Tod 
(М38512 14" low res. colour monitor. £29900 £69.95 з £19.98 
SC1224 12" medium res. colour monitor £399.00 £389.95 - 2 E 
Philips medium res. colour monitor £38995 £299.95 t1395 


£19.95 





Our AMIGA SOFTWARE AT GIVEAWAY PRICES 
RRP Price £29.95. 
Amiga A500 pack. £608.85 £528.95 - = J E 35 
‘Amiga pack 10" colour monitor. £918.85 £879.95 бийд of Thieves. £19.98 


‘Amiga pack + 1081 colour monitor + 1 meg triangle drive, £1057.85 £999.95 Winter Games. £19.95 
Amiga 2000 £1259.95 £1094.95 | 5 Sider Fes 


Champoonship Footbal 
Amiga 2000 + 1081 colour monitor £60825 144995 $исори s. £1695 
Amiga 2000 internal disc drive. £228.85 £19995 | Deixe Pain N £12800 
PC kit bridge card £57385 £49995 | ыны: ERA 
е Surgeon £39.95 

Karate Ki £19.95 
Kings Quest З £24.95 
Portal £39.95 
Ғана £39.95 
3-5” DISCS Котур кзы 
Атэра Karat £16.95 

3-5” 10 for £12.95 Phalanx £8.95 
Space Bate £8.95 


3-5" 20 for £24.95 рар 1998 
3-5” БО for £55.95 ана сва; 

All prices include P.&P. жаў. С ч re a 

Басен ено аша а 








Lockable disc boxes 3-5” DR m ЕЯ 
holds 90, £11.95 Claman 1 me] ve (Arie тз 


Fight Simulator 2. £39.95, 





This is just а small selection of our Amiga Software. Send S.A.E, for list 





Other Commodore and Amiga peripherals in stock, please phone for details 





"We are Commodore appointed dealers 





11 Silk St, Leigh, Lancs WN7 1AW. 
Phone now for details — Tel: (0942) 673689 Es] 
Cheques and P/Orders payable to: Sound М Vision P.&P./VAT INCLUDED 
Visitors welcome in showroom. Send S.A.E. for price list. 




















SOFTWARE ] 


RECRUITMENT 








NEED HELP? ... well, read on 


If you are an owner of Amstrad CPC or PCW, and don't ever get a 
chance to help other users, write reviews or air your opinions — NOW. 
YOU САМ. 

Amstrad CPC Newsletters апа PCW File provide these opportunities and 
include hints and tips to keep you going! 

But the best part is, it's NON-PROFIT MAKING CPC Newsletters are £5 for 6 
and PCW files are £7 for 6 FANTASTIC issues. And. of course, you get 
‘access to the Public Domain Library ABSOLUTELY FREEII 

What more could you ask for? Give It a go and you'll be back for more and. 
more, 

Send for a sample, just enclose а SAE you'll be very surprised. 





Amstrad Computing Newsletters CPC Newsletter + PCW File 
Mr. C. A. BRYANT, 
11 Havenview Road, Seaton, Devon EX12 2PS 
Gu те з cal on 0237 20450 after 7 or anytime Sunday 
NEWSFLASH: We've just merged with the PCW User Group in Coventry. 
giving you з bigger, wider and better service! 
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PROGRAMMERS 
GRAPHIC 
ARTISTS 


Urgently required to join Britain's most productive and innovative 
software development house, 


We can offer impressive all-round performance to talented and experi- 
enced 68000, 6502 and 280 applicants, for major development projects 


Our reputation is spreading fast. 


Ж Top rate royalty or outright payments, 

X Instant financial back-up and guaranteed payments 

Ж Europe's top arcade coin-ops and licensed projects 

зіс Professional programming support and development facilities 


So discover your true hidden potential and join the team 














Escape 
Software 


а Оі - Summer Special Offer - OL жж 
QL Education Pack: The thre best educational programs for the OLI! OL Spelling 
Tutor, OL Maths Tutor and QL Revisor Only £37.95 
QL Spelling Tutor: A unique program for teaching spelling. Use bun vocabulary 
{3800 words) or your own word ists. Includes Anagram, Hangman and Word. 
Search, £14.95 
QL Maths Tutor: Teaches basic Arithmetical, Geometrical and Logical concepts. 
Includes Nim and Hi-Lo games. £14.95 
QL Revisor (Обі): Create your own multiple choice tests “Justifiably described 
аз an indispensable educational aid" OL World Feb 1987. £14.50 


[QL Speling Tutor and QL Maths Tutor were compiled with 0. Liberator 
Send cheques or P.O.s to: 
ESCape Software (Dept. PCW) 
2 Henley Road, Mord, Essex 17 2ТТ 
Tel 1-478 8281 ae 
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PANTHER SOFTWARE 
LATEST RELEASES !!! 


Coming soon . . . Easy Spell! 


Сот “87 
The Business Simulation 
Game for the inquisitive mind — £14.99 


Daily News 
Do you have the perseverance to run a 
daily newspaper? — £9.99 
Games, Educational and Business Software for the 


Amstrad PC and IBM-compatibles 


STOP PRESS ! ! 
Panther Software for all machines coming soon! 
2 River Way Gardens, The Meadows, Nottingham NG2 3LL 
Telephone: 0602 860664 
Trade enquiries welcome “з 











THE FORCE BEHIND THE INDUSTRY 


Contact: 
Fergus McGovern, Probe Software Limited, 
P.LF.C. House, 2nd Floor, la Church Road, 
Croydon, Surrey CRO 156 


Tel: 01-680 4142 or 01-680 4454 


моз 








PROGRAMMERS AND 
GRAPHIC ARTIST REQUIRED! 


for exclusive work for 


ST, AMSTRAD, AMIGA, 
COMMODORE AND SPECTRUM 


Excellent terms of payment and of course 
all round company back up! 


ALL ENQUIRIES DEALT WITH IN THE STRICTEST CONFIDENCE 


Telephone: 0633 216654 














CROWN SOFTWARE 
ANY PRICE AND WE WILL MATCH ITH 
Available now 
Atari 520 STFM 
Commodore Connoisseur Pack. 
Spectrum +2. .£119.99 
Spectrum 43. . £229.99. 
See quarter page advert for best rates on all software 


47 Crown Drive, 
Spalding, Lincolnshire 
Hotline: 0775 69058 





£269.95 
Only £225.00 








Walkers 


4 
COMPUTER SERVICE AND REPAIRS. 


BY THE SPECIALIST 
SER £2583  Vic20,C16,C128C+48 BBC 
9 £18.00 All £20 + parts 
БЕ 1090 дигарат cory 3 months guarentee 


Also many spares prices on application 


ез Spectrum Membrane £5.00 
"9 Spectrum» Membrane £10.00 
Commodore ба Power Supply £28.00 
Spectrum Power Supply. £14.00 


Ali prices include VAT. While-you-wait service or send computer with 
‘cheque to include £2.00 p&p to: 


THOMAS WALKER AND SON LTD. 








37-41 Bissell Street, Birmingham B5 THR Tel: 021-622 4475 





























FOR SALE 


ВЕЕ | 





INCREDIBLE LOW PRICES! 


ALL DISKS CARRY А NO QUIBBLE REPLACEMENT GUARANTEE, ARE CERTIFED 100% ERROR FREE & 
COME WITH LABELS, 51" ALSO HAVE SLEEVES & WRITE PROTECTS AND REINFORCED HUB RINGS. 


DISK NOTCHER FREE WITH EACH 100 DISKS PURCHASED 


‘UNBRANDED тию вз so 
Eu faso бш £100 
0548 TPI esso enoo £1900 
0596 TH. бю зю #2100 
0595 TP FUP SED. fl таю £2200 
MMC FUP SED 0990 P 689 #2000 аю 
ммс нен DENSITY 

ім гаю сею £10000 
COLOURED - ni & mat or al one colour 

5548 TPI бы 1200 £2200 
рыю гаю £2400 
D596 TP вю (вш — £2800 





00 
SPECIAL PRICE Dysan DSABTH BOX OF 10 ONLY £10 95 


BLANK 3 172 DISKS 


FISCI cod 
кш ssa па оа irt 
Gel Ha RE a DRE Ren 
HOCKING DISK BOXES 
ger) C NET ак 
аю: BE 
СИГ 

ае Ке 
з He uh ne сбн 
on Be ma ш пая 
К ae as 
SE oa Gm Er 


ую HOLOS юз or 80.33" {3% 


order. Wn 











STORT SOFT 


MAIL ORDER SPECIALISTS 


‘COMPUTER ACCESSORIES, 


517 DISK NOTCHER (оде your disk capacity on 2 single sided drive) 
DISK CLEANING KITS gi non tras type - protect yu йде software 


Hg {3% 34° OOK 
‘51/]BM/AMSTRAD 1512 TO CENTRONICS PRINTER LEAD (2 metres) 
ST TO RSZ32 MODEM LEAD (2 mete 


‘BATTERY POWERED Мб Час Tr keyboards, printers te 
СКОТ I+ (палог) joystick 








‘COMPUTER STATIONERY 
PRINTER PAPER - Contrat tan fold, pocket fd 
SHEETS рш Ма 11" x 85° Sem 
ЕЗ £495 £695 £3.00 
1000 ве Er £1400 
200 1355 £1850 £2400 
LABELS - Cons fan Мі, sprocket fd 

Tanx йет Simm x38mm 102mm iem 
1000 Б ца аю 
20 E £780 ва 
Раа sechy nier d ыша ares (1,2 > 3) 
‘SPECIAL OFFERS 


ж SZOSTW. уза (ў MEG DRIVE, MOUSE & 1 WORD WORD PROCESSOR 


зж SIOSTM. 5F354 ($ MES DANE), MOUSE В за WORD WORD PROCESSOR, 
A SM 125 wana MONTOS 


ж STOSTM. 5714 (1 MEG DRE MOUSE & 1 WORD WORD PROCESSOR 


‘te SZOSTW, уз (1 MEG DRIVE, MOUSE & e WARD WORD PROCESSOR 
® SM 125 МОМО MONTOR 


AL Hardware cones with ee st coves ABST 
tora the кид дале Медрво blak Sac їс pet yx уу Bac ng 





FULL RANGE OF ATARI HARDWARE & SOFTWARE - BEST PRICES - RING FOR DETAILS! 


Just write for more information. Cheques atc. payable to STORT SOFT (international orders add 10% and remit in pounds Sterling by bank draft or intl. money 
for quote in any other currency) 


ACCESS/MASTERCARD/EUROCARD/VISA accepted. CREDIT CARD ORDER LINE — 0279 89509 
24 HOURS A DAY, 7 DAYS A WEEK — NO HIDDEN EXTRAS — WHAT YOU SEE IS WHAT YOU PAY 


18 CROWN CLOSE, SHEERING, BISHOP’S STORTFORD, HERTS CM22 7NX aso 


$$ pc tue St сс CPM ema 


в 


£495 
£895 
£895 
£995 
Er] 


M Spin 
ве 

£15.00 
МА 


inn кабат. 


£5.78 
IE] 


пш 





Lr 


ah ard mals: 
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SERVICES 





FAULTY SPECTRUM? | 


As you are probably aware from press reports Sinclair Computers no 
longer have a repair department. 

Our computer repair workshop has been an OFFICIAL Sinclair 
Repair Depot for the past six years and we are pleased to announce 
that we will continue to do your out of guarantee repairs as in the 



















Computer REPAIRS |88; 
Fixed Super Low Prices! = 


Inclusive of parts, labour and VAT 


1 week turnround 
Free collection/delivery av: 


„1 












ble for local area 


EM 

FIRST AID 
FOR 

ECHNOLOGY 
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Spectrum, Commodore, Amstrad, 
Atari, MSX plus peripherals. 


past. ж INTRODUCTORY OFFERS х 
Send your faulty computer DIRECT SPECTRUMS £14 inc. + Free Game 
SPECTRUM бе Hie teme 
2x81. со. сеа £22 ine 
КЕ ИИ + Pre come 
INTERFACE 1-11... ese ... £18.75 Inc parts C & N CASSETTE UNITS £19 inc. 
CALL OR SEND WITH CHEQUE OR Р.О. STR Ца зы, red E 
Please enclose payme = 3 month warranty on repair 
T.V. SERVICES OF CAMBRIDGE LTD ‘Please enclase adver with repair 
FRENCH'S ROAD, CAMBRIDGE CB4 3NP .T.S. ELECTRONICS (en 
Tel: 0223 311371 жу рыбнай Нові, Luton, Beds UA BAT. Te 0582 458375. Telex: 266071 
EAST LONDON MICRO 
SERVICE CENTRE 





Turnaround typical of 2-5 days. 
Three months warranty 
guaranteed. 

Postal repairs undertaken. 
Computer IC's components sold. 
Budget games, software and 
‘accessories sold, Mail order 
‘welcome. Trade enquiries 
‘welcome. 

Open Sam-pm Mon, бас 














SPECTRUM REPAIRS 
48k Spectrum faults io E 


“We sell spa 





133 London Road South, 
Lowestoft, Suffolk NR33 ОАХ 


Tel: 0802 65289207, 





63 Plashet Grove, East Ham 
London Еб 1AD 
Tel: 01-472 4871 








CENTRE - IN LONDON 
“BBC Micro, Commodore, Spectrum 





І 

І 

| “Used Micros bought and sold 

| "Eprom Programming Service 

Phone: 01-863 7166 

| PROMPT ELECTRONICS 
Unit 4, 15 Springfield Road, 

1 Harrow, Middx НАТ 106 

, (“а Amersham Road) 00 | 


Others 


І 
І 
arts 
parts | 
| 
| 
| 
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PLAY AWAY LTD 


The ONLY way to buy software 
for your home computer. 
Look at this week's amazing 
AMAZING OFFERS! 








Г bee 
Gantt =~ 

Sant € 

ъа 

мамит саа уең 

lute шша mime 99 250 аһа 

мас Dae инн 75 2m Sette Case 

Маша Tat 96 898 Last Ne 

ша мапа е 3н 20 мам 

Dew edm МЕ 1750 ера а тт) 

ваіт педа Se her Tae, oi 

жк akan М 35 675 Sois Fra ва 
рен 16 аз Baltes 

тюш uge же: 76 ав ымы 

jn dum бен 1618 Mem 

Me нуни Mes тв am ош 

Mmd иб am шш 55 1 іны 

Tour 6 050 wes 19 im ме 

Pitos MSS g9 Toim іза 0 

29 1086 зю байца $55 18 Deeper 

Wee ця зет тү 

мий 15608 занта 

Sofas 20981150 Ama зана 

Wome — METH Meem 35 58 Бума 

Caton + Zk 1886 1090 Бы MSS 59 бесы 

пай METUS news 15 18 Malone 

Gloom NETS qune 15 aog Des 

мы MB UR рызе зи 29 msx 

LANE T сем 35 19 Ween 15 29 
апае HN TUN 35 18 Werben 35 18 
Mum MSNM Men — (mim шы 1618 
Fin Dente 5521 6% SSN 15 2» hw 38.04 
The Powe мж пя ad 15 49 potis ma 
ano мепим ММ 75 18 ишы PUN 
шыш ag pa OSC USERE Ie B pie a Me CINCTUS FOR 


Sete n ran NS BOC, ПЕЛИН ВИ. МСД and rry кбит - ушы mrt 


2 


Ez] * SPECIAL OFFERS А. [x] 


Incredible Price Cuts 


51” DS/DD Bulk unbranded 
1 £6-38..... £6.15 

£14.99. £12.50 

£19.95 
£34.95 
£52.95 
£85.95 
165.95 





£215.99. € 


З” DS/DD Bulk unbranded 


10 £13.55...£11.50 
25 ....£32.00....£28.95 
БО... : 63-96... £55.75 
106. 152052002: 61+9:00..Е109:05 
150. £178.00..£164.75 
250. £279-00..£271.75 
500. .£518.00..£511.75 


3" Maxell CF2 (10) .. 


80 Capacity 51“ LSB.. £8-95......£8.00 
100 Capacity 51^ LSB £44-95....£11.00 
Si; Library Cases . £1-10.....£0.95 
51" Library Cases £1.10....£0.95 
Disc Notchers ......... £3.60.....£3.20 
40 Capacity 3j* LSB Lockable .£9-95......£7.95 


Ай prices include VAT and postage. 
ALL TRADE ENQUIRIES WELCOME. 


M.D.S. Computer Supplies 
11 Church Street, Banbridge BT32 4АА 


Credit Card Hotline 10ат-7рт (08206) 23477 
A Division of Brocklis Enterprises Ltd, am 

















The Unrivalled Play Away Ltd Service 


of VAT. packing ud postage inside the UX 
saree mind from В 45am te 500p. 
tog you wart? We any a М ege of software, ANY eques phone Petar or 


эк Pia Promise fe ~ 
then! 
Эк Moke Cheese Postal Orders рае to Рау Away Lid and seni ta: 


Я уо ed vomere ііі software cheaper han wt, we wil mtd 


PLAY AWAY LTD 


Dept PCW1, Unit 14, Limberline Ind. Estate, 
Hilsea, Portsmouth, 
Hampshire PO3 5HJ. 

Tel: 0705 696913. Fax: 0705 673993 


FLOPPY SHOP ST USER GROUP 
and public domain library 


We're an independent user group set up to 
Support the ST community. For £5 annually you 
have access to one of the largest software 
libraries in Britain along with free subscription to a 
club magazine. The current issue is available as 
part of our introduction pack which you can get 
free by sending a S.A.E. to the address below. 
We charge only £3.50 per disc including P.&P. 


Floppy Shop ST 
50 Stewart Crescent, Northfield, Aberdeen 


wm 














THE COMPUTER DEPOT 


205 Buchanan Street 
Glasgow 61 207 
Tel: 041-332 3944 


COMMODORE +4 


64K computer 


SCOOP PURCHASE 
12in. Green Monitor 


байле Ferguson MMO2 
disc drive * ONLY £59.95 x 
joystick Suitable for Commodore, BBC, 
and software Electron. JBM. Атына PG. 
ж ONLY £99.95% а E 


A veritable Aladdin's cave for the computer lover 
Visit or telephone во) 























FOR SALE 
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Atari 800 XL / 130 XE 


Essential Utilities 


Pe ep anette eit E 
ананас насавая 
ЕТЕНЕ КЕЕ 

ee 





параўн 


ан. 
One FO. 
DICICO 


аа, 
\ та имей Common Boulevard, Minton Корте, Веда МКТЗ BBG. Tot 0808 863708. 0217 


MONEY FROM YOUR AMSTRAD PCW 


Got a PCW? Or just thinking of buying one? Either way you can't go wrong, 
the PCW is the perfect small business computer. Did you realise, though, just 
how many ways there are of making money with one? І don't mean running 
your own business, but carrying out simple tasks for other people. Tasks 
which are very well paid 
Experienced user or beginner, we can show you how to make real money, full 
or part time, providing straightforward computer services. No programming, 
no hard seling, no hassling, and you operate at home. Companies spend more 
‘every year on computer services. Don't miss your opportunity in this exciting 
and growing field! 
Write іг phone for ree details of this complete business plan specifically for 
the Amstrad PCW owner. 


POINT ONE PUBLISHING 
Box 34, St. Bees, Cumbria CA27 OBN 
Tel: 0946 822 242 om 

















AMAZING UNBELIEVABLE VALUE 


ATARI 520 STFM — £275 AT & carring 


Call Theta Computers 0943 816133 

2nd Floor, 126 Bolling Rd, likley, West Y 
MAIL ORDEF 

SPECTRUM AMX, mouse, micro- ATARI SF354, 500K disc drive 

drive, interface 1, cartridges, Art Stu- £60. Gauntlet, Wanderer £9. Casio 

dio. Full set of “input” magazines апд С2101 synth. for ST £175. Buyer 





rkshire 












bindors. All in excellent condition, £60 
or offers. Tel 091 5226115. 


RIBBONS 




















IAPADDINK 


FABRIC RIBBON CASSETTE REINKING 
Tre ойе: £1 per ribbon 
Poste exes th cott 
ALADDINK РС), 
а Hurkur Crescente Byemouth 


Berwickshire ТОТА SAP 
"Fel: 08907 50965 035 








DUPLICATION 
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COMPUTER PROGRAMS 


REAL TIVE э CHER SPEED promo Conse 














collects. Tel: (Chris) Witney 5382 af- 
ter 6pm. 

C64, 1541 disc drive, tape deck, 
books, cartridges, joysticks. £400 
software including Infocoms. Worth 
‘ever £900. Sell £330. Quick sale 
‘wanted, Ring 0298 77641. 


AMIGA 
меце ронан зоти 
Зам 
eS 
ia 
Em 
ET EXAM 
E TEILS 
аы Thompson Services Lt. 
[Xp 


MATRIS EST aon 


QL QL OL QL WITH 


РЕП 





SPECTRUM AMX, mouse, micro- 
drive, interface 1, canridges, Art Stu- 
dio. Full set of “input” magazines and 
binders. Allin excellent condition, £60 
or offers. Tel 091 5226115. 

ATARI 130ХЕ, BOOXL, 1050 disc 
drive, 1010 recorder, touch tablet, 
joysticks, dust covers, aver 60 soft- 
ware titles, disc storage box, £260 
the fot, Tel: 0274 675738 after 
6.30pm. 

AMSTRAD CPC 464 without moni- 
tor or modulator, £250. Original soft- 
ware including Laser Basic, Spindizzy 
plus £60 Amstrad magazines plus 
joystick. Would cost £450, sell for 
£130. Te 01-520 1639 ask for 
Kieran 

СВМ 128 + C2N + £600 worth 
software and joystick + mags, all 
worth £900, wil sell for £450 o.n.o. 
Ring Peter on Mon Sat. after 6pm on 
01-622 7424. Cash only please. 
ATARI SF3S4, 500K disc drive, 
£60. Gauntlet, Wanderer £9. Casio 
CZ101 synth. for ST £175. Buyer 
collects. Tel: (Chris) Witney 5382 af- 





books, cerridges, 
software including 

over £900 Set E 
wanted. Ring 0298 77641 

AMIGA 1000 512K, exciodes mon: 
tor, incudes keyboard, mouse and 
Leaderboard game. Kickstart 1.1, 12 
and introducton book. Sel ай £450 
Tel: 01-627 2489 

ІС B, two disc drives, data record. 
er, joystick adaptor. AMX mouse, 
software on disc and tape, games, 
utlities, AMX and other Roms, ali 
good condition, £500 оло. Tel 
04024 24740 

ATARI 520 ST with one } megabyte 
disc drive and one 1 meg drive, high 
fes. colour monitor, over £275 of 
software. blank discs and stand, £500 
оло, Те: Orpington (Ken) 0689 
36805 after 6pm. 

SPECTRUM EXPANSION SYS- 
TEM. Two microdrives, good condi 
tion, Eight cartridges, £30. Enclose 
SAE. P. Davies, Victoria Inn, Brad- 
well Village, Miton Keynes MK13 
ЗАО 




















ATARI ST SOFTWARE 
Need not be expensive 
Pubic domain software could be just 
‘what you need 
have a fll ange of tities, games, 
(demo's ee, at us £3.00 pt Sse 
No fees or membership, sond a stamp 
Толо, 
SOFTVILLE 
55 Highfield Avenue 
Waterlooville 
Hampshire 
Telephone: 0705 266509... 














ATARIST 
PUBLIC DOMAIN. 
Why reinvent the wheal? We have a 
large selection ol languages, demo's 
"rimas. comm s and games o 
avaiable. А stamp for out Кы wil save 
You hours of frustration. No. 
membership fees 
Disce from £2.50. 


з Abingdon Gardens, Bath 
Bron BAZ 2UY ^" oe 





C128 DATAFILE 
y e 100 a, es бам, fei за, 
sey at асым EZ 
тй к Si сиң Sp PO 
E. J. Software, 78 Wood Avenue, | 
Folkestone, Kent. зва 











ATARI ST OWNERS. Write now for 
а free copy of our latest newsletter 
and public domain library catalogue. 
The ST-Club (PCW487), PO Box 20, 
Hertford 8613 ВАМ, 
COMMODORE 64, 1541 drive, C2N 
cassette, 1702 monitor. modem, 
Centronics interface and 1005 of 
original software, £450 о.о. Tel: 01- 
435 6185 after 6pm. 
AMSTRAD CPC 6128, colour mon- 
itor, extra drive, printer, many extras, 
£550 o.n.o. Tel: 01-554 1846. 
C64 + data recordor, 1541 drive, MPS 
801, software to the value of £1000. 
Many extras including guide disc, 
£320 ono. Tel: 0421 214561 
evenings. 
ATARI ST OWNERS — Write now 
for a free copy of our latest newsletter 
and public domain library catalogue. 
The ST-Club (PCW487), PO Box 20, 
Hertford 5613 ВАМ. 
AMIGA 1000 512K, excludes moni- 
Tor, includes keyboard, mouse and 
Leaderboard game, Kickstart 1,1, 1.2 
and introduction book. Sell all £450, 
Tel: 01-627 2489. 
BBC B, two disc drives, data record- 
joystick adaptor, AMX mouse, 
re on disc and tape, samog) 
es, AMX and other Roms, al 
£500 оло. Tol: 


























04024 44740 
ATARI 520 ST with one | megabyte 
Зас drive and one 1 meg drive, high 





Tes. colour monitor, over £275 ol 
software, blank discs and stand, £500 
сло. Tel: Orpington (Kent) 0689 
36808 after 6pm. 

SPECTRUM EXPANSION SYS- 
TEM. Two microdrives, good condi- 
tion. Eight cartridges, £30. Enclose 
SAE. P. Davies, Victoria Inn, Brad- 
well Village, Miton Keynes MK13 
ада 





COMPUTER 21-20 Maret Stet, chia 
WORKSHOP омма 


PICK UP YOUR AMSTRAD OFFICE THIS 
SUMMER. 


PC 1812 612K twin arivo, mono 
mont, printer, word processing 
and биргс З зоне: 


£699 « var, гор: 


OFFER CLOSES 31 AUGUST 1987 | 


BLANK CASSETTES 


WITH LIBRARY CASES: 


сю cis со cag 
20 950 770 7% 870 
50 1600 1620 1890 1860 
100 2800 3000 3100 3500 


Fuly icusive (С.О. £1 extra) 


1051iDS/DD 
26:50 inc. case 


19.33” Ss/DD 
E 


IPUTERS 
SORIES 


MEMOTEC 
AND ACCE: 








SPECULATOR пом £30.00 
Pin DISK DRIVE & INTERFACE £160 
ўла DISK DRIVE & INTERFACE E160 
An abo pn ara taty as We sock 
ШЫКШЫ бадына 
ук HOME COMPUTERS 
AE Conc с SOR, 
‘nse it 
24 pone sro 0753 eoa 
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[91 THE SOUTH EAST 











PERSONAL COMPUT 





Commodore's Amiga A500 available NOW. Call for price. 
Buy the Atari STFM at the new price — only £299 inc. VAT. 
Software at discount prices. 


Victoria Circus Shopping Centre 


(escalator from railway station) 


Southend on Sea 
Tel: (0702) 614131 


THE BEST IN SCOTLAND FOR DISCOUNT 
CITY CENTRE COMPUTERS 
136 Ingram Street, Glasgow G1. Tel: 041-552 4222 
SUMMER BARGAINS AT LOW PRICES 


AMIGA A500 £490 
AMIGA 1000 + MONITOR 512K. £930 
ATARI 520 STM + 1 MEG DRIVE £365 
ATARI 520 STFM £340 
ATARI 1040 STF. £525 
ATARI 1 MEG. DRIVE. £160 


Also available, Atari and Amiga add-ons 
SPECIAL OFFER: 15% OFF ALL SOFTWARE 
PUBLISHING PARTNER 
C64 AND VIC POWER SUPPLIES ONLY 
REAL BARGAIN: 
£20 for 20 or £45 for 50 
£19 for 50 


347 DS/DD DISCS 

51 DS/DD DISCS 7 
Huge discount for bulk orders 

Above prices do not include postage for mail order 











DIGITAL SHADES LTD TRIANGLE TELEVISION 
* Atari ST Special Offer! The m specialist. 
Atari 520 STEM plus starter kit and 
Now ONLY £250.00 HE AEN TEE 


Amiga A500 plus starter kit 
and modulator £489.00 


Mail order hotline 











(01) 471 7969 у 
9 Selsdon Road, Upton Park Londen SW SDD 
London E13 9BY sen тч: OLET MIS. 








Semi Display 
Lineage 









RS BE 











GLASGOW "AMIGA 
т CENTRE SCOTLAND 
МН | сым 









and Service Centre 
Specialists in Atari ST Computers 
VIRGINIA GALLERIES 
(1st FLOOR) 
33 VIRGINIA STREET 
GLASGOW G1 170 
TEL: 041-552 1522 






р А500 amd A2000 now abl 

t DE rr 

tame Flange ot AMIGA soo sd 
ena 











Send SAE fr our software catalogue 


FUE 4 Hart Street Lano m 
Edinburgh ЕНТ 3RN bse 


Tel: 031-587 4242 (24 мз) 






















ADVERTISING RATES FOR MICRO-FILE 


£8 per single column centimetre (+VAT) 
35p per word (+VAT) 


CALL SUSANNAH KING or ROBERT COLE on 01-437 4343 FOR SEMI DISPLAY ADVERTISING 
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520 STEM 520STFM MEGAPAC WE STOCK A COMPLETE RANGE OF 

This is ATARI's entry level computer iris This Is a professionally upgraded ACCESSORIES AND SPARES е, RALS, 

у, S20STFM keyboard containing ал exlra  S}1204-£ 599, SUPRA 20MEG-£.599 HARD 

| еуоага м 512kbyte of RAM and an external Bis DRIVES т PHILLIES 48835 COLOUR 
qd processi . double sided disk drive. 
ан 


IONI TC ID 5М125 MC І TORS 
EIE COMPREHENSIVE RANGE or PRINTERS. 


suem Sian Е 44999 
Ко М rac, [cr The MEGAPAC MONO SYSTEM 
ngn roso; £549.99 win doublesided disk. Wu T8 


IE асар т 
‘computer singiesic FIVE wil DSU tene тоса aen 
520STFM PLUS MOUSE & FREE es 
Н КЕ E E LTD 
i EESTI GOST EXTERNAL DRIVE B E99 
а ото Бий дє °°” PRADEIRA SIA FRAG Маб ОР  S20STEM EXTERNAL DRIVE A (IMEG) £99 
SUPERPAC, CONTENTS | enen woe > 520STFM INTERNAL DRIVE А мєєрє кайне 


| 512KBYTE RAM UPGRADE ONLY Ёа. сец. 


1040 STE SYSTEMS к ST SYSTEMS forperine: 
Tris їз ATARI'S middle range keyboard, E [s сказ ras VAT мно айана silex. nu or 


PERFORMAN for GOVERNMENT 
E E а a a а 
an Internal swiichmode power Supply ul. те заба [cash or croat сша (ACHE DS Мель CONNECT) 
по TV modulator so it may only be used Kayxuc байку acted coc „fasi mace payee 0 AS ег 
| wilh monitors or TV's with euroconneclors pein CNN ару кш 

for drect RGB input T's policy of offering 
l 10406ТЕ KEYBOARD WITH MOUSE: скы л 








00 н TE Fronts ¢ MONITORS BY COURIER 
10406ТЕ MONO SYSTEM WITH MOUSE: tat ЕМЕ, 0702 510151 (зиме) 
£558.00 /ANCED SYSTEMS & TECHNIQUES 

Eo аа 
ASET SPECIAL OFFERS. ye E 


£999.95 Ет 


N Six DAYS A WEEK 
Ms VIPGEM £828 BECASTAMONG)/OXGTEM SURRY UE TOR, СА 
OMOSTF SYSTEMS SAGE К £ gag £1299.95 24 HOUR аа REOPENED ON 
1040 STF SYSTEM & PC DEINER. , FOR СОГОН INSTEAD OF ма 5916849, тые: 











GOEL COMPUTERS FARNHAM 


ош а tee |, EOUIELTERS LEICESTER 
pacans AMSTRAD 











ж Atari STEM now at the new ACORN 

n price - £275 ATARI ST EKRA T TECHNOLOGY FOR / AMSTRAD 

іе are now also at For your computer. Y а 

1000 Uxbridge je Road, Hayes ЕЗ «агі радае 

Tel: 01-573 2726 Poora 
45 Boston Road, London W7 opis 

1 South Street, Farnham Sur 
Tel: 01-579 6133 i А 0252 12310] oan 
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MSY нса. 
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= Еа 
SPECIAL PRICES WITH THIS ADI E Recreate ima ne 
расава 
а алю "Талдоо £999 HNOLOGY 
rn Se ШШ e a эз азу Road, eese LEA PHA UK Tol: 0583 680194 ыз 
= CLEVELEYS LIVERPOOL 
E13 
ВА 
> ELM COMPUTING Ж. 
-———— ak de eens toe CITY SOFTWARE 
Lm Be guod. Aye fr ta Specialists in. 
Ж always in stock NOW! AMSTRAD 
E Awaiting new prices for ST. COMMODORE 
Сада Enquiries welcome, Stock list al- АТАН! 
ШЕ Ways avaiable, aways changing ВЕ ODE 
Ae ss Send SAE. stating interest to: DRM Rs 
Шы ы SC York Атене i 
p. GOVERNMENT ANE, EDUCATIONAL ORDERS WELCOME. 66 Lime Street, 
гая UE Rmo Lancashire FYS 206 City Centre, Liverpool 
Vu LEN ud Or phone hoine 0253 852 882 Tek: 051-7087100 (82 
аа А cn ste Wood) аа x E 
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Your complete guide to all the software 
released this week 
and The Eidolon. all pr 


‘gamesin their own right. A wel 
addition to th 








Amstrad CPCs 














Program Centurions Type Arcade 
Price £8.99 tape, £14.99 disc Sup- 
plier Reaktor, 68 Long Acre, Lon 
don WC2E 9JH. 





Atari ST 











Program 









Package к 
рапу Antic, comprising CAD 3D 2 
and Cybermate 

CAD 30 is a graphics system, 
Cybermate an animation program 
which will move, rolale and view 
from any perspective images creat 
ed with CAD 3D. 

Intended for use in product de 
sign and scientific models rather 
than as an alternative to Degas 





Program Autoduel Type Arcade/ 
racing Price £2495 Supplier On 
gins, 2 Market Place, Tetbury, 


Program Death Wish 3 Type ar 910002 


саде Price £9.99 tape, £14.99 disc 
Supplier Gremlin Graphics, Alpha 
10 Carver Street, Sheffield 





Program Championship Baseball 
Type Simulation Price £24 95 Sup- 
Plier Activision, 23 Pond Street 
Hampstead, London NW3 2PN. 










Type Arcade 
зе, £14.95 disc Sup- 
5 Central Street, Program TNT Type Arcade Price 
NS. £24.95 Supplier Infogrames, Mitre 
House, Abbey Road, Enfield, 

Program Joe Slade Type Arcade Middlesex 

Price £1.99 Supplier Players, Cal 

lera Park, Aldermaston, Berks RG7 Version of Commando on the ST 
saw. with full screen scrolling. Excellent 
graphics in pretty pastels and sub- 

бе shades. 


Commodore 64 


Program Death Wish 3 Type Аг. 
cade Price £9.99 tape, £14.99 disc 
Supplier Gremiin Graphics, Alpha 
House, 10 Carver Street, Sheffield 
St4rS. 


Program Lucasiiim 4 Type Arcade 
compilation Price £999 tape 
£14.99 disc Supplier Activision, 23 
Pond Street, Hampstead, London 
ММЗ 2PN. 





Collection of Lucasfilm's four 
games using fractal graphics. 
Which, if I remember correctly, were 
Supposed to make the industry 
gasp in awe, 

The pack comprises Rescue on 


Fractalus, Ballblazer, Koronis Rift Зее panel for comment. 








NEW RELEASES}; 





Program Athena Type Arcade 
Price £895 tape, £12 95 disc Sup- 
plier imagine, 6 Central Street, 
Manchester M2 5NS. 


Program Centurions Type Arcade. 
Price £8.99 tape, £14.99 disc Sup- 
plier Reaktor, 68 Long Acre, Lon- 
Чоп МС2Е 9JH. 


Program Lucasfilm 4 Type Arcade 
compilation Price £9.99 tape, 
£14.59 disc Supplier Activision, 23 
Pond Street, Hampstead, London. 
NW 2PN. 


Program Last Mission Type Ar 
cade Price £9.99 tape, £14.99 disc. 
Supplier US Gold, Units 2 and 3, 

йога Way, Holford, Birmingham 


BB TAX See Amstrad CPCs for comment. 
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w and order has collapsed, vicious gangs roam the 

streets terrorising the populace. There's only one mi 
who can rid New York of the scum, Paul Kersey, the ageing 
vigilante, played so listlessly by Charles Bronson in the film 
Death Wish 3. 

This time you play the role of Kersey in Gremlin's 
computer version of the film, and are charged with gunning 
down all the worthless trash on the streets. The main target 
for your magnum, pump action shotgun, machine gun or 
rocket launcher though, are the gang leaders who lounge 
inside the buildings. 

The action is presented sideways on, with gun fodde 
running on from either side, which presents problems when 
moving around in a three dimensional environment. In- 
stead of having roads that lead straight up the screen you 
change your orientation so that even if you are now facing 
north you still run from side to side in an east-west 
direction. Not a good system, compounded by the squidgy 
little map and comp: 

The main thrill in this game is, of course, the mindless 
violence. The rocket launcher, which blows people up and 
leaves a pool of their bits on the floor, is particularly 
impressive, the sound effects don't match the action. 
There's nothing that sounds remotely like a gun and there 
isn't even any squealing from the victims when they're 
being biown away. 

Possibly the most tasteless aspect of this very tasteless 
game, are the hookers who wander on screen, pause, then 
lift their skirts and scratch their bottoms. 

It's true to say that the game is a faithful interpretation of 
the film. After 15 minutes the gratuitous cartoon violence 
rapidly pales leaving only a weak and plotless excuse for 
entertainment. 





























Duncan Evans 





Program Death Wish 3 Type Arcade Price £7.99 Spectrum, 
MSX £9.99 tape, £14.99 disc Commodore and Amstrad CPC 
Supplier Gremlin Graphics, Alpha House, 10 Carver Street, 
Sheffield S1 4FS, 
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entinel is one of the few 
games out this year 
Which can make some 
sort of claim to originality, Like 
many games that offer some- 
thing different and don't fall into 
а recognised category, it has 
attracted fanatical devotees 
and those utterly immune to its 


appeal in about equal 
quantities. 
Released on the Firebird 








Gold label, it’s due out on the 
Atari ST in October. 

Sentinel is based on a set of 
landscapes over which the sen- 
tinel itself is constantly watch- 
ing, The sentinel rotates and 
when its beam catches you it 
will begin absorbing your ener- 
gy, until you have none left and 
you die. 

That energy is created by 
absorbing trees (if this sounds 


The watcher 


on the 


surreal, | make no apologies, it 
is surreal) synthoids and 
boulders, 

Your task is primarily to stay 
alive, escaping from the sentin- 
el's beam and creating as much 
energy for yourself as you can 
Ultimately, the idea is to absorb 
the sentinel itself and any of the 
sentinel's sentes you come 
across. 

The game has nothing to do 
with fast al-out action, and 
much to do with tactics, and. 
logical thinking. 

As you can see from the 
screen shot, the Atari ST Senti- 
ne! uses near identical graphics 
to the &bit versions. Sound 
effects, too, remain much the 
same. This is a straight conver- 
sion, rather than a souped-up 
enhancement designed to 


shore 


stretch the ST to its technical 
limits. 

However, there is one major 
difference which helps consid- 
erably once you've gol going. 
Pressing the Help key while 
your cursor points at the sky will 
Give you a bird's eye view of the 
Current landscape. 

Sentinel may well be a slow 
starter, even an acquired taste, 
but i provides a refreshi 
change form all those Rame 
playalikes and pixies, 

Christina Erskine 





Program Sentinel Micro 
‘Atari ST, available October 


Price £19.95 Supplier Fire- 
bird, 74 New Oxford Street, 
London WC1. 








Reaching for the skies 


dd company, Cascade. 

Their original ACE was 

one of the best combat 

| flight simulators for the Commo- 

dore 64, and was followed by 

the unusual Skyrunner, which | 

liked but apparently no-one else 
did. 

Now comes ACE 2 and, unfor- 
tunately, I'm the "no-one else" 
this time. І don't like it. 

The game is set up as a two- 
player air-to-air combat game — 
simulator seems like too strong 
а word for it - butit includes the. 
essential option of playing 
against the computer. 

And here lies the first and 
most irritating problem, ACE 2 
supposedly allows you to set 
any of 20 skill levels for the 
computer but | found this 
ranged from dying immediately, 
to dying almost immediately. 

Most of this difficulty arises. 
from the crude simulation and 
lack of controls. For example, 
although my computers were 
telling me that the enemy air- 
craft was out of range, | was 


being peppered by its heat- 
seeking missiles. 

M our boys are facing the 
enemy in planes ike this a) 
they're not being paid enough, 
and b) we're in big trouble if the 
Luxembourg airforce decides to 
take us on. 

There are no landings or take- 
offs, no flap control, no under- 
carriage to worry about, which 
makes for а lousy flight sim but 
actually makes little difference 
since you have no time to worry 
about anything except the mis- 
siles screaming at you. 

There are two scenarios in 
which you either take on 
another plane, or try the longer 
mission which involves kiling 
the other plane then knocking 
out a ground installation. | can't 
tell you what the ground instal- 
lation is like because | never 
lived long enough, 

The graphics are poor, a plain 
slab of dark blue for the sea, a 
plain slab of light blue for the 
sky, and a plain slab of yellow 
forthe land. 


The game plays reasonably 
well as a two-player game, and 
1o give a little credit where it's 
due, it is a much better game 
than the appalling Top Gun 
licence. 

However, it suffers the usual 
fault of two-player games in that 
single-player versions rarely 
work well. 


Real fans of flight simulation 
will scorn it. 
Peter кор, 


Program ACE 2 Туре 
Arcade Price £14.95 disc, 


£9.95 cassette Supplier 
Cascade, 1-3 Haywra Cres- 
cent, Harrogate HG1 686. 
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Program ACE 2 Type Flight simula 
tion Price £9.95 tape, £14.95 disc 
Supplier Cascade Games, Напо 
gate, N Yorks 





Program Implosion Type Arcade 
Price £9.95 tape. £14.95 disc Sup- 
plier Cascade Games, Harrogate, N 
Yorks 






See page 42 for comment. 





LR К es 0 
af ) 


оё PBS 
a DROID 





Сеч. а Saturday morning cartoon, Druid and the 
МС extra weapon aspect of Nemesis and what ie the 
result? Centurions, the latest Ariolasoft offering on the 
Reaktor label 
е game plan, for what it's worth, let's you assume the 
role of any of the three centurions, which you must guide 
through land, air and sea in a bid to stop Doc Terror from 
Stealing cases of some nasty chemical. To do this you 
‘must find the various block keys that let you into certain 
regions of the complex. 

Once in you are supposed to hunt down the six pieces of 
the master key that will let you exit to the next building, of 
which there are three. 

Additional interest is supplied by the extra weapons you 
can gain by blasting lots of the monsters (21) that are 
suddenly running around, and the provision for having an 
extra player on screen simultaneously. 

So far so bad. In play the sprite detection is laughable, 
the sound effects could have been done on a Peruvian 
nose flute, the scrolling on a reduced screen is jerky and 
uneven and the whole а! unoriginal and uninteresting. 

Duncan Evans 

















NEW RELEASES}; 





Implosion has been produced by 
Cascade in association with US 
company Mindscape, which has 
been bringing out some pretty nifty 
titles over the last six months or so. 

This is a multi-screen, multi-col 
our. mullisound, multi-scrolling 
shoot 'em up. 


Program Ciassix 7 Type Compila- 
tion Price £9.99 tape, £14.99 disc 
Supplier The Edge, 36-38 South. 
атріоп Street, London WC2E 7HE 


Latest in the currently fashionable 
compilation stakes is The Edge's 
Classix, featuring Bobby Bearing, 
Brian Bioodaxe, Quo Vadis, Wizard: 
ту and Firequest. 


Commodore 


Amiga 





Program Super Huey Type Arcade 
Price £19.99 Supplier US Gold, 
Units 2 and 3, Holford Way, Holford, 
Birmingham B6 7АХ. 


Super Huey is now available on the 
widest range of machines possible, 


from the forthcoming games con: 
soles up to the Amiga. It sits most 
happily at the gamesy end of the 
market 


Program Hardball Type Simulation 
Price £2495 Supplier US Gold, 
Units 2 and 3, Holford Way, Holford, 
Birmingham B6 7АХ, 





IBM PCs and 
compatibles 












Programs Shogun Type Arcade 
adventure Price £19.95 Supplier 
Virgin Games, 2 Vernon Yard, Porto- 
bello Road, London W11. 





Game based on James Clavell’s 
book of the same name, based in 
the Japan of 1600, and already 
available on CPCs and Commodore. 
64 

Shogun is a neat example of what 
might be termed the old fashioned 
arcade adventure, 

Choose a character to play froma 
cast of aristocrats, peasants, sa 
mural warriors, priests, bandits, or 
Blackthorne, hero of the book. Re- 












Program Centurions Type Arcade Price £8.99 (tape), £14.99. 
(disc) Micro Amstrad CPC (reviewed) Supplier Reaktor, 68 
Long Acre, London WC2E. 




















WHO'S BEHIND THE MASK? 
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No doubt about it . . . bulging eyes, flaring 
nostrils, face contorted in rage, literally smoul- 
dering with frustration. 

Another ordinary ST user has missed out on 
ST Update. 

Trouble is, in its first few months ST Update 
has been a monstrous success. There's simply 


"Whaddya mean, you sold the last copy?’ 








no way you сап be sure that there'll be a copy for 
you, unless you order one today. 

It's too late after the event. Tearing your 
newsagent's arm off and beating him to death 
isn't going to help. 

Save yourself the anguish. Just ask him nicely 
to keep your copy safe each month. 
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cruit followers, collect objects, get 
instructions from Buddha regarding 
your quest. 

It's all very competently done, 
and you never know, PC owners 
may be crying out for this sort of 
thing. 





JAMES CLAVELUS. 
— 





MSX 


gram Death Wish 3 Type Ar- 
ade Price £7.99 Supplier Gremlin 
Graphics, Alpha House; 10 Carver 
Street, Sheffield S1 4FS. 











See panel for comment. 
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Program Ace of Aces Ту 
Arcade/simulation Price £8.95 
‘Supplier US Gold, Units 2 and 3. 
Holford Way. Holford, Birmingham 
8B TAX 














Spectrum 





yam Mask Type Arcade Price 
Supplier Gremin Graphics 
Арпа House, 10 Carver Street 
Sheffield 51 4FS. 








Program Death Wish 3 Type Ar 
cade Price £7 99 Supplier Gremiin 
Graphics, Alpha House, 10 Carver 
Street, Sheffield 51 4FS. 





See panel for comment. 


Progam Centurions Type Arcade 
Price £8.99 Supplier Reaktor, 68 
Long Acre, London WC2E SUH. 


Program Lucasfilm 4 Type Arcade 
compilation Price £9.99 Supplier 
Activision, 23 Pond Street, Hamp- 
stead, London NW3 2PN. 


See Amstrad CPCs for comment 








Top Twenty 


1 (б) Mik Race 
2 (2) BMX Simulator 
3 (1) Paperboy 

4 (15) Road Runner 

Б (-) Exoon 

6. (7) Barbarian 

7 (3) Pun for Gold 

8 (20) Destructo 





9 () Cricket International 
10 (10) The Last Ninja 

11 (4) World Class Leaderboard Access/US Gold 
12 (11) iBall Firebird 
13 (19) Living Daylights Ботак 
14 (6) Gauntlet US Gold 
15 (8) Four Great Games Microvalue 
16 (-) Ninja Master Firebird 
17 (-) Eddie Kidd's Jump Challenge Ricochet 
18 (-) Nick Faldo's Open Golf Bug Byte 
19 (-) Tournament Leaderboard Access/US Gold 
20 (8) Game Over Imagine 


Ali figures compiled by Gallup/Computer Trade Weekly 
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Join with the forces of MASK, skilfully As 





commanded by the brilliant strategist Matt 
a Trakker and combat the evil of the villainous 
VENOM in their quest for domination of J 
` the world 
CBM64/128. Amstrad e 


[` 199 0 £14.99 1 
/ Spectrum 48/128 tape £7.99 
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ANUAL LABOUR 


ў ple" observes a user manual in its 
introduction, "use words and ex- 
pressions to convey meaning. Com- 

puters, however, convey meaning through 

an ordinary television set or special 
printer. 

Leaving aside the thought that comput- 
ers also use words (ie 16 bits) and expres- 
sions, this obvious nonsense is at once 
both patronising and confusing. Could it be 
that these sentences are really almost 
meaningless, or are we meant to divine 
some deep philosophical symbolism? 
Those who think they understand them 
must possess such dangerously illogical 
minds that even modest compuler literacy. 
is likely Іо be utterly beyone them. Never- 
theless, they may well be able to help me to 
understand the following vital information 
concerning the QL's Keyrow command 
"There can be two keys in any row or there 
сап be two keys in any column but there. 
must not be two keys which share neither a 
row nor a column" 

Now, computers are in fact relatively easy 
to understand; they have a limited vocabu- 
lary of around 200 words, they become 
petulant when the words are not used in 
accordance with strict rules of grammar, 
and they always do exactly what they are 
told even though it might not be quite what 
was intended. The role of a computer 
manual is to make all this clear to the user 
and to explain the vocabulary and the 
grammar 

The standard of computer instruction 
manuals is, apart from a very few honours 
ble:exceptions, disgraceful. The first bar to 
computer literacy is supposed (о be the 
archaic QWERTY keyboard. But even be- 
fore that bridge is crossed many otherwise 
enthusiastic and intelligent people throw 
themselves into the river convinced that 
computers are beyond them because they 
opening sentences of the manual were 
incomprehensible. 

Software instructions are little better. A 
well-known sprite utility gives programmers. 


the options of freezing, killing or dumping 
sprites without explaining what these pow- 
erful (and possibly fatal) activities are and 
What the differences between them might 
be. Some of the best manuals are those 
which have totally abandoned any link with 
reality. "Some murky distant planet orbiting 
an ancient sun had given birth to а su- 
premely malevolent and extremely intelli 
gent Cyborg: the Chessplayer" reveals the 
inlay of a perfeclly humdrum chess pro- 
gram. Given its intelligence, it is a shame 
the Cyborg didn’t offer to write the 
instructions. 

Ali this leads to one conclusion: writing a 
computer manual is not easy, On the one 
hand, all relevant information has to be 
included for the benefit of the novitiate 
whilst on the other hand competent users 
should not be patronised. In addition, the 
manual must be both textbook and refer- 
‘ence book: anyone who has tried to leam a 
language by reading a dictionary or 
checked a word's spelling by looking for it 
in a novel will appreciate the problems. 
Some people learn by example, others learn 
by practice, yet others learn just by reading 
descriptions, and all must be catered for by 
the same few thousand words of text. 

Unfortunately, however, manuals are 
rarely written by journalists or teachers who. 
might have some insight into these matters, 
They are written by programmers or firm- 
ware designers whose levels of English 
literacy are usually somewhat short of their 
computing skills. As a result, the excellence 
of their primary work is impaired by the 
shoddy quality of the guide which is meant 
to encourage and instruct (and entertain) 
the user. Meanwhile, authors continue to 
sell books which merely translate manuals 
into readable English, 

Having had my grouse, | shall return to 
the instructions accompanying my new 
peripheral. In particular, | am advised that | 
must be cautious to the printer during its 
operation 

Mike Lloyd 











| Puzzle No 271 
Опе of the Labours of Hercules that has not been 
зо far documented is as follows: 
} Ona circular track, 1,000 metres in circumfer- 
ence, were placed 1,000 smal stones equally 
| spaced along the track at one теге intervals 
Starting at one of these stones, Hercules was 
required 1o collect up ай of the stones in the 
following manner. He was to pass over nine 
stones and then pick up the tenth, continuing in 
this way until he had picked ай of them. 
| "He would, of course, cicle the track many 
times, and as the stones were collected he would 
find that he would need to run further to pass 
‘over the nine stones as required 
For example, the first stone that he collected 
would require him to travel just ten metres, but 
| before being able to pick up the final stone at the 
епа of his task, he would need to circle the track 
many times in order to pass over this stone the 
| required nine times before being allowed fo pick 
itup 
Сап you determine the total distance that he 
most run in order fo complete his task? 
Solution to Puzzle No 266 
OF the 999 tickets in the lucky dip, 73 of them. 
would result in a win, This is approximately: 
to one chance in 12.685, Had the total been 1 
14. the number of winning chances would have 
increased to 75 out of 999 
| By taking each of the 999 values in turn, the 
| program converts each number to a string 
Variable and then sums the digits together (Ines 
140 10 170), Two variables are used to keep the 
score, WIN or LOSE I the digital total is equal to 
15 the variable WIN is incremented by ono, 
| otherwise LOSE is incremented, An array 24) is 
also used to keep a check on the frequency with 
Which each of the digital sums occurs (line 180). 
By listing out this атау, the most favourable 
winning scores can be determined. 
Winner of Puzzle No 266 
This week's winner is М A. Hall, of Mitcham, 
Surrey, who will receive £10 
Rules 
The closing date for Puzzle 271 is September 9. 
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Probably the most impressive program to have been rel- 
eased so far for the Atari ST range, VIP Professional is an 

exiremely easy to use, integrated spreadsheet, database 

апа graphics program which is identical both in features 

and commands to Lotus 1-2-3". To give you the best 

program possible on your Atari ST, VIP Professional integ- 

Tales ihe three essential applications of Lotus 1-2-3" with 

the smart face of GEM. The same spreadsheet analysis, 

information management and extraordinary business COMPATIBILITY 
graphics are all combined in one easy to learn, affordable 

package. What's more, VIP Professional not only has all 

the features of 1-2-3", you can also type the same comm- 

anda to do the same things. Or, better sil. you can use a 

mouse to make it even simpler! VIP requires only one disk 

drive to operate and also works with a hard disk drive. tis — (* VAT-£228.85) 
Compatible with both monochrome and colour systems. Probably the most surprising 
feature of VIP Professional is not its total compatibility with Lotus 1-2-3", nor its ease 
Of use with the GEM environment, but its price. Lotus 1-2-3 for the IBM PC AT costs 
£395 (+VAT=£454.25), whereas VIP Professional for the Atari ST range of computers is 
а mere £199 (*VAT=£228.85). That's nearly HALF PRICE! 


VIP Professional was modelled after the powerful, best selling 
Lotus 1-2-3" program. It has every feature, every command of 
that program. In fact, the experienced 1-2-3" user will les cade 
Tight at home using the same keystrokes. But this version 
is made even easier to изе by adding the user friendly 
faco of GEM, so the beginner can use if right away. If you 
Want to do your home budgets, financial planning, or sophisticated 
business inventory control or budget modelling. VIP Protessions 
tho Ый. And you can freely use 1-2-3" ог VIP Professional fles create 
other computers nal on your Atari ST. And Professional i not 
Only flexible, ita powerful too, with a full 8.192 row by 256 column worksheet to 
ое with up to a massive 4Mb of memory. (Note: Lotus 1-2-3" has only 2 048 rows). 


VIP Professional includes a powerful datz manager to arrange. store and analyse 
Your important information. It can be used to store your home or business records 
and do extensiva searches, sorts and comparisons. It allows up to 8192 records, with 
Lup to 256 fields and queries апа 258 search criteria The database manager can be Used 
Conjunction with the spreadsheet commands to add greater power to the database facilities 
cluding sorting specific ranges of the database. You can also specity how you sort files, (rom the 
highest value to the lowest value (or trom the lowest to the highest) or alphabetically (forwards or backwards), The 
cs part of VIP Professional can be used to show trends in the database or other information. With Из powerful 
ical functions, it has almost Henties power 


VIP gives shape to your figures by letting you graph your data into six different types of graph ling colour or black 
find white, Pie charts, bar graphs. stacked bar graphs, line graphs, scatter graphs and UY graphs. You can graph your 
‘Spreadsheet ог database data to give instant professional presentations. Your graphs will change instantly as you ci 

heading, a sub heading and a third title at the base of the graph. 
'&d either by the user or automatically created. In pie graphs, the most important 
!n be separates from the other sections to draw attention o its importance. You may save graphs 
Individually on disk for use at a later date. You can also print your graph on any Epson compatible dot matrix printer 












Татина has Tastan нир S3 you can л 
сацін 1o k The official UK version of VIP Pro- 
Vip она for 286 Query fessional has а pound (£) sign as a 

wi standard part of ns character set 

VIP lows deret fonts and has an ой ce gr Nc Other versions have also been imp- 

УР supports greater memory and larger presse ean Lotus рава unoticaly rom the USA and 

VIP graphs and woraheet can be viewed рагах Pe have a dollar ($) sign instead ot a £ 

VIP San accept апу WKS Wes trom Lato 4-3" wines й ‘These versions wil not be supported 
VIP displays spreaósteet formation цав азаб GEM «аа, by the UK disinbutors or heir denora Ensure 

VIP can ba manipulated using eat fo heyboar cre cst [rand юле. that the VIP you buy is the official UK version, not 
NAP ia currently availabe forthe AMIGA, ST and APPLE te те ane NGS. ап unofficial троп with incorrect characters 


INFORMATION REQUEST FORM 


To: Silica Shop Lid, Dept PCWK 0787, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 40Х 
Please send me further details of VIP Professional for the ST 


Md/Mrs/Ms: Initials: Surname: 











Address: 


Protas aalabl tom Alar ST Deae Prognose UX V your см eter Postcode: 
o hare I oc can be бишле o at cds РАР hu bon 


H 1 am interested in the Atari ST 
| already own an Atari ST 


oo 
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